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D ID YOU SEEIasL 
summer's hit mov- 
ie, "The Abyss”? Some 
of the equipment in that 
movie looked so real to 
me that 1 wanted to 
know afterward if it uras 
real. Just a few days lat- 
er, a diving team off 
Charleston, South Caro- 
lina, announced possibly 
the most fantastic find in 
the history of diving 
— over a billion dollars in 
gold lying at the bottom 
just waiting to be recov- 
ered, The find, using 
high-tech robotic submersible equipment, called further attention to tech- 
nological advancements in deep-dive equipment. In researching this 
month’s cover story (page 56), Science/Technology Editor Abe Dane found 
out that "The Abyss" wasn't that far out — or far down. There is research go- 
ing on in liquid-breathing apparatus and in dive suits that may someday al- 
low man to descend to 15.000 ft. or deeper — a realm that, today, is reserved 
fr jr steel and glass robots with TV cameras for eves. , , , General Motors has 
boon trying to build an import- fighting small car for decarles. Remember the 
Chevy Corvair? The Vega? Chevclte? There are probably a couple of others 
I’ve forgotten on this list uf very forgettable cars. About eight years ago. 
CM ’& chairman, Roger Smith, decided to try again. But this time, he was go- 
ing to try a different tack. This time, he’d form a whole new company. The 
Saturn Corporation, and let it build the car from nerateh. In addition to the 
new car itself, the company would be revolutionary in the way it did busi- 
ness. No tons of paperwork; management and union personnel working side 
by side Lo solve problems and meet objectives; a manufacturing facility 
where raw materials came in at one end of the plant and finished cars rolled 
cuiUhenther, Now, up the threshold of its public introduction! Saturn will go 
on sale this fall), we're in a position to assess whether this new' way to make 
automobiles has worked. Our Detroit Editor, Jim Dunne, takes you inside 
the car and inside The Saturn Corporation in this month’s issue, One thing I 
can tell you. The concept of what Saturn is as a car has certainly changed. 
Take a Look at the car in the photo here, taken In Iflfio at the press announce- 
ment of The Saturn Corporation. Then look at the illustrations and photos in 
the article in 1 his issue (page 43). I, for one, am glad they changed their 
mind s about what Saturn would look like and be. . . . Auto racing continues 
to be the No. I spectator sport in the United States. What's more, many of 
you participate in racing in one form or another. It's no wonder we get so 
many letters from readers asking us to devote more space to motors ports, 
As you regulars know, Auto Editor Tony Swan writes a regular column ti- 
tled "Moto reports," and we usually have an Indy 500 article in nur May is- 
sue. But you're right. We’ve been remiss in not devoting more attention to 
one of America’s favorite pastimes and haven't had a special section on autn 
racing in a long time. So eqjoy (page 81 ), Till next time. 
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consumer surveys. 



Buick: (he new symbol for quality in America. 

Hu irk has a strong commitment to customer 
satisfaction, to the quality of its products and the 
quality of its sales and service. 

There are many different ways to measure 
Snick's progress. For example, in survey after survey 
Buick has ranked among the best in providing quality 
American care and outstanding service. 

These surveys, conducted by ID. Rower and 
Associates, recently measured consumers' opinions 
three different ways, One survey measured overall 
customer satisfaction with the product and dealer 



service after one year of ownership. Another 
measured sales satisfaction with the car, the way it 
was sold and the way it was delivered by the dealer. 

And the third measured initial Quality, based on 
owner-reported problems during the fire! 90 days of 
ownership. 

Out of over ISO models surveyed, Buick was the 
only domestic brand to make the top len in all three 
of these surveys. 

Now, t he 1990 editions of these premium 
automobiles are available for your inspection, II you're 
looking for quality— go looking for your Buick dealer. 




gel It ingrlhfr hvcMr up 
i-tQMCMCiwp All HflVvi* mrrwt. 



The New Symbol lor Quality in America, 
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COMMUNICATE WITH US 

We're trying our best to mate it easier for you 
to communicate with us, Here are four ways you can do it. 



HOTLINE PHONE NUMBERS 



SchzkT re Sphere riLunDm rwr M PcpuUr tom rrfnin.ariDw^ou Id-uH oui niter; dk?aJy jnd e.tsi^ tTwy iDNJfed 
□mra ywck on Vktinesda^. "urn 1 ed h PM JEST *i\ rre Kfincrul 'lEaF hctfiie pfmne nunfafi jim HjkJIwp 



HQME*iHOP 


tl*V*n WIFNon., f dtEer Ibwldrk^. T«flW i^fK*»ttr^| 


(2IZIMS-?53a 


Town Hltnck iiDcsp drv]n HkU\; 


j?1 2) 


rreiy e«f*t*d«»hn IPunicur* irv^mq .irWiit!*gn| 


(2]Z| 2M-75T2 


ELECTRONJCL>PHDTOGRAFHY 




Xtaphan BmlJI. — ctic^K 


|2l2| 2*5-^551 


B □ ATI AKIV OUTDOOR! 




jam Lkar u pj, n^ni 


!2l2|2&5-75% 


AUTOMOTIVE 




Tfirty I wm r nJibiT irc^r.irv n-^uhMKirh.; 


[IV£\ It^TSW 


Mdha A|l*r*^|rchn<^^nd Onin-"’. Liirt BndnwirwP^X€| 


f2l2J 255-7536 


5.CIFNC ETECHNOLOG T 




Aht Dane. Mi Ear 




GENERAL 




Jft* DlUhJfri, - --.1i .l-m .r-f 


‘2 l?l 265-75D3 


SUP Hartford, rdllor 


mil 3*5-75 FS 



READER SERVICE BUREAU 



Wfr n.f.™ .1 Rrvdr- trinran^jmr IN^i . 0*KfrA1iO"Wil ?rvr l'JMVT .i 'iuiinij rpt^jUr buttrms fW . OlU 

■ number ■■■ IJIJ/ W-J1Z7 Piwe c- «■! ft/ -Hfcatftr Snvtr ft^wu, raf 01 ^ kMdh *or 
inPrTTTVTturn on Us* mutt reprints s^ifexryjhop fOani afiers- dnef w cjn h will lave uitfHinv. 



ELECTRONIC IY 1 AFL 



You C Jr! ■ M ire PM MVf (i+y bfrWT. to m and B W |c>--.iy| F"T the |ZI 7 I W- 036 'F Dm r 

•^xj’-pon imp ‘iTii i r r m h- r^p ft* vprnl'n rdihnr of cfu«l inquirir- .m-\| fflmmrr« in ? tpecifc department 

T|ip dec^i'mrnr hniiriir f.ojrn jt liesvr ■ :c> &h,nr you thoughEi wilfiotnci rjJrr- ci 

New uieji will ljae an icfenrffiCiffacr iHjn&ei ard pas.wvofd Eh*: allms cnem iu *rm r , Ine syvwn Simply wt jl'.iji 
rommumcacffif r, -ion a-h* ro I" E.ir 1 :. i ro p^ity .iru ikh* irafi £n |H k- 1 .trir! y*i trip t r ii jd j& 100 or 1 2 €G ir vfiu'ie .itkT . , 
a ip#t-?»c queuion. jIIcm j wk^k r*rc.>- L jo Il-i i*j» x>wwf ■ 



FAX MACHINE 



Villi r A in ' r n winten ine-i DO Ul I 4 v™ hiW lO d fan mdCimr Gw l r n rHjrriber 1 (?IZ| 586-55*2 jnd IE 

ay^HhlC 2*4 hcun A 'lay 




How Would 
You Clean 




Try to sponge it, and you 1 !! only drive the mess in 
deeper. Stains, odor and bacteria can build up. 




What you need is a Steam-Mate™, by Russell 
It's the totally unique cleaning machine. 
Steam -Male flushes out spots and spills 
before they sel, ancf gets the area truly 
fresh and clean. Great for spots and 
spills, and for regular deep cleaning 

Portable, easy and convenient . . 
just plug it in and dean up quick. 

Great for car, boat, home, RV, and 
everywhere else. 



«IWil.liP- !««!? 



Available at belief azures iJvi-jyv^tiiTtv 

For more lalocmitkKi call: l-BOO-2^ 7-7601 
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Emergency shortage in fast-growing industry. 

ft ytiu Ve got a 25c postage stamp you can find out how. in a short time, you can 
be ?eady to join one d 0® lasa&st growing indusln&s m Amencs. .an industry wham 
the shortage quoted pfdessioptfljs rs becoming 9 serious problem and wh^e 
because of this shohap. those pwpfe who am qualified command up to £49,95 for 
a simple fcufrup job that aftes about an hour! 

Tteibtf ine$* is Email Frgina Repair, .anfllhe F^ Bel^w Engine Main* 
tenance Course can hElp you p! slaned in ths lucrahw field - whether you just 
want to makeeictra money on the sJds or build yet* cwn profitable ^uMime busins^l 

Cash in on the huge demand for Small Engine Repair. 

There are over 65 million two-cycle and four-cycle smafl engines In 
service across. Ihe USA Thai's Ihe count fr Dm !he E ngine Service 
Asseoaten. and new engines are being built at a rate of 1 million units 
per monih. Out there's no! enough people to service and repair ihem 
now. It's not unusual for a good small engine repair technician to be 
four weeks behind m the summer and at least a week behind m the 
winter. You can imagine how much worse the problem will gel as each 
month goes by and more engines are built 1 

With Foley- Beisaw training, you can soon have ttie skill and know 
ledge to make top money servicing these engines Homeowners 
and business people wilt seek you oul and pay you well to service and 
repair their lawnmowers, tillers, edgers. power rakes, garden tractors, 
chain saws, mini -tykes, go-carts, snowmobiles, paint sprayers. , .the fist 
is almost endless. Better yet. you can increase your earnings by 
selling parts (which are available to you at wholesale cost from Foley- 
Belsswl at a 40% profit 1 




Become an expert quickly — no experience necessary. 

Vtti may nd eve** know how ft change mol us your car— M4 you can read, 
you can master this prtfTtabfe Fade nght ai home m your soar? unm Lessons are 
iully ftuslraled — so cfear you can't go wrong, It only lakes a few rnonpts to 
complete ihe wtiete course — rf you're like mosl of w storients, you can start 
making money wetf betow you've linshed afl the Wessons 4 

Eveiything you need to get started — including equipment. 

Your course indudes 
e-asy-tounderatantf 
lessons that will teach 
you absolutely 
everything you need to 
know atwut twocyde 
and laur cydB engine 
service and 

repair, advanced small 
engma service and 
repair... diesel £maH 
engine servk»...and how 
ID operate a small engine re^sr business Bui Thai's not all. Yai afeo get at the tools 
you need — plus a 4-HP Tecumseh eigine to work on! 




Earn the Foky-Belsaw Diploma— respected worldwide! 

Graduates of this course receive 
the handsome Fgiay-Belsaw InsMute 
D^ama, a iesped.ed symbol of 
achMfnenl, The Fofey-B^Sffw 
fcnsrhfe4e is more than josl a school, his 
sctm&Crffld cy Che Fotey -Befeaw 
Company - ^ major corporation with a 
&4^aar. wctidwde reputation lor 
helping people establish Ehemselves in 
profitable businesses 

Success Stories 

‘f didn't think I could have my awn business until I look your course. 
It taught me more than l thought was passfafe. “ 

Roger Lee Bailey 
St. Marys. Wfesf Wnjfma 

"The course helped me in a whole Sot Of ways. !t explained 
everything in detail and I found it very easy to understand. I 
certainly would recommend anyone going into business to take 
your course. To me, it was money well-spent ' 

John D. Adams 

Price , Utah 




Send for FREE Career Fact Kit NOW and get a bonus. 

Get all the tacts about this course by sending for our 
FHEE Career Fact Kit It only takes one postage stamp lo 
find out how you couid be making up to $49.95 an hour! 
There is no obligation. And no salesman will ever call. 
Plus, if you reply now, well include in your kit this bonus — a 
cerl tote good lor 500 FREE business cards printed with 
your name.. 



[YES! Ptease rush me my FHEE Career Fact Kit, 

I giving me lull details about starting my own business in Small 
Engine Repair.3 understand [here is no obligation and no 
| salesman will call. 



I YES! 

I 

I Name 

Address _ 

| City 



Please include the bonus certificate described above. 



State 



ZIP 



BdJj'iWSS Sine# ' 



Mail 10 : 

FdeyBelHW inslrtu* 

6301 Eqi»Wf*Fld. Depl &1772 
Harass Cily MG 641 20 
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LETTERS 




In-Ground Look 



I KNEW THAT the library 
of Popular Mechanics 
that Tve built up over the 
years would come in handy 
someday. 

In April of last year,, my 
wife and I decided that we 
would like to build a deck 
around our 2 8- ft. above- 
ground pool that we bad 
installed the preceding sum- 
mer. We decided that we 
would like to have it trileveh 
beginning at our backdoor 
and stepping up to the pool. 
At this point, I went to my 
trusty Popular Mechan- 
ics magazines. 1 found sev- 
eral issues with deck stories 
and 1 set out to use these 
ideas to des ign oilr deck. To 
make a long story short, in 
August we had the finished 
product. My son helped me 
with the concrete footings, 
but the rest of the project 
was a one-man job. Thanks 
fur what your issues on decks 
inspired. 

KENNETH WEATHERLY 
AMARILLO, TX 

Readers who want fa build to 
specific plans , or wish to com - 
bine the best features of decks 
that have appeared in PM 
over the yearly will find eight 
defatted plane offered in the 
new PM Plans And Ideas 
brochure. it r s available for $3 



from Popular Mechanics. 
P.O r Box 1014, Radio Ctfy 
Station , New York, NY 
10101-1014 . 

Bask Navigation 

PM's art kin, ‘'America's Oil 
Tanker Mesa" I page 51, Nov, 
'R9h emphasizes, erroneous- 
ly, that tanker tragedies can 
be avoided by throwing mon- 
ey at the problem. An addi- 
tional one or five steel skins 
will not avert accidents. 

Had the Exxon Valdez 
crew been trained in and 
used simple horizontal dan- 
ger angle plotting and other 
simple paper- and-pencil , po- 
sition-finding navigation 
skills, the Accident would 
have likely been avoided. 




Nov. TH: Tanker on the rocks. 



PM s deck it orta Inspired design 
for thb 1-fevel surround for an 
-shove- ■ground pool. 

The PINS system and oth- 
er whiz-bang navigation 
tools are wonderful aids 
— until the electronics fciS, m 
they do with great regulari- 
ty. The bottom line seems to 
lie with the effective naviga- 
tion training of people who 
guide these ocean behe- 
moths— not more steel and 
electronic Band- Aids. 

EVERETT A ROCK WOOD 
CONCORD, CA 

fronsmlth 

For years I've wanted an 
iron fence, but was always 
put-off by the veiy high cost 
quoted by professional firms. 
Now I know that it can be a 
do-it-yourself 
project, as point- 
ed out by Bob Vila 
in PM"b “Old 
House Restora- 
tion" story (page 
50, March 8&). 

With no prior ex- 
perience in weld- 
ing or working 
with large quanti- 
ties of raw mild 
steel P I carefully 
considered the job 
at hand and, being 
reasonably handy 
around the house, 
decided to work 
part-time out of 
my double garage. I complet- 
ed my fence in about four 
months for about 11000, in- 
stead of the $5000 quoted by 
the proa. 1 first welded the 
nine frames and then fitted 
the thin uprights (already 
with welded -on fin i si) Into 
the frames. 

In hindsight, I made many 
tactical errors, like ordering 
the steel already galvanized. 
A lot of extra work had to be 
done to grind all the welding 
positions before I could weld 
successfully , The made-up 
sections also had to be 
scoured with a special sol- 



vent before applying the var- 
ious undercoats and paint 
finishes to ensure a longlaat- 
ing paint job. All the weld 
Spots also had to be ground 
smooth with the grinder, and 
first coated with a special 
zinc-rich epoxy paint before 
applying the undercoat and 
black paint. 

The cast-iron finials were 
also given yet another special 
undercoat, dipped twice in 
Lacquer-based gold paint and 
thereafter dipped finally in 
yacht varnish. 

Completing my front gar- 
den fence has given me great 
satisfaction, and proves that 
the job falls within the scope 
of any reasonably handy 
homeowner. 

A.J.HANEKOM 
CAPE TOWN. SOUTH AFRICA 



Gradual Intro 

T was excited to read that 
software for personal com- 
puters is available for diag- 
nosing car computers ("12 
Tools For Fixing Your '80s 
Car/ 1 page 65, Sept. h S9). 
You gave the impression that 
it had multiple applications. 
You didn't say it F s for only 
GM models, F fil and newer. 

ROBERT F 5 KERR BIT 
DELMAR, NY 

Hindu Technologies will 
make available the Ford 
and Chrysler Diacom soft- 
ware early this year. PM 




FM readers Iron fence b pro quality. 
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SURGEON GENERAL'S WARNING: Quilling Smoking 
Now Gieatfy Reduces Serious Risks to Vour Health. 



YOUR TICKET 

TO THE BEST IN SPORTS! 






TIME MACHINE 



75 YEARS AGO: JANUARY 1 915 




Rules Of War 

For the third time in four is- 
sues, our cover highlighted 
the escalating European con- 
flict. The hospital ship, dis- 
tinguished by an illuminated. 
Geneva cross, introduced a 
treatise on the laws defining 
civilized war— always u 
problematic concept- Al- 
though the major European 
powers all agreed to an 
enlightened code, it often 
proved unworkable. As we 
said, "A victory is still a vic- 
tory — there is no referee 
with power to award the de- 
cision on afoul." 



Dawn Of 
Radio 
Control 

Captivating in both 
war and peace was the 
ability of radio and 
light to guide machines 
from remote locations. 

One inventor demon- 
strated a crewless boat 
named Natalia. Using a 
new wireless coherer, it 
steamed 28 miles into 
open ocean and back, under 
the control of an operator on 
land. A more whimsical con- 
trivance, dubbed by Hamil- 
ton the Electric Dog„ was 





guided by light. Two seleni- 
um colls linked to a steering 
motor caused the device to 
follow a lantern held by the 
operator. 



50 YEARS AGO: JANUARY 1940 




Amphibious 
Surf rider 

Pleasure seekers hit the 
beach dry-shod on a combina- 
tion tour boat and bus, fea- 
tured on our January cover. 
Three wheels on its under- 
side allowed it to pick up 16 
passengers on land* then 
wallow out to sea. The front 
wheels were powered by a 
110-hp motor, which could be 
shifted to drive twin screws. 
The single, rubber-iired rear 
wheel was shrouded by the 
rudder, so that one set of con- 
trols could steer the device 
on land or sea. 



Through A Glasj 
Variably 

With the startling properties 
of a new class of Polaroid ma- 
terials just finding applica- 
tion^ we rounded up ways 
these now common sub- 
stances might change our 
lives. The breakthrough was 
a flexible sheet with a trillion 
crystals per sq. in., all lying 
parallel so they behaved like 
a single crystal. This polariz- 
ing film was the secret to the 
variable window at right, as 
well as 3-D movies, wind- 
shield glare protection and 
materials analysis. 




25 YEARS AGO: JANUARY 1 965 
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Pony Car Playoff 

Our cover story introduced 
the freshly unveiled Mustang 
to its rivals, the Chevy Cor- 
vair Gorsa and the Plymouth 
Barracuda. All three ad- 
dressed a ripening market 
for low -cost, sporty cars. 
Racer John Fitch matched 
them In a rruirathnn of tests. 
Mustang’s 271 hp gave it the 
straightahead edge, but the 
Cnrsa\s sophisticated sus- 
pension au rprised Fitch r \ 
,h A few* years ago, no one 
would have predicted Detroit 
could— or would— produce 
such a vehicle," he said. 



Flying Jumbo Cat 

Apparently on the verge of 
solving the baffling aerody- 
namic problems of ground- 
effect flight, Swiss engineer 
Carl Welland envisioned a 
tandem-airfoil. 3060-pasaerh 
ger catamaran that would 
skim above the waves at 100 
knots. The high lifl-to-drag 
ratio of low- level flight would 



mean efficiency somewhere 
between a whip and t conven- 
tional aircraft. A 7-ft. model 
of the concept flew perfectly. 
But a 31- footer crashed, and 
Welland waa out of money. 
The promise of ground-effect 
flight may yet be realized on 
a more modest scale, as we 
discussed in our July '89 
issue. m 




L 
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Consumer study links small plastic 
bottle with a closer shave. 



Recently an independent consumer research firm concluded 
a national study of men's shaving practices. I heir findings? 

Men who use electric razors use a pre-shave lotion for a 
closer, smoother shave And more men use lectric Shave' than 
any other brand 

They use it because rt works. How it works, on the other 
hand, requires a bit of explanation. 

LECTRIC SHAVE: 

A HAIR-RAISING EXPERIENCE. 

If you were to wake up tomorrow morning and look at 
your face through a microscope, you'd find your beard hairs 
Eying down f lat against your skin (rig Al 

Convenient lor sleeping, not so convenient for shaving. 
Pari of the reason is your pillow The other is dampness mis 
and greases tend to hold the hairs down, much in the way tall 
grass lies flat when wet. 




Fiflure .4. Tfct «virjp-i nun hn itotf Figm n B lidnc -Shro rtuk hi Pit *a ir& 

15 JJW kfldlndmti Hllrk in hLl thei lllld Up tittlglll, iw # \ Irani fd ur ik m Si 

Hit tE how Ihif fldlu mil j bilviri. jmj ihaYE y»up b * e i il imd- nal four lace 



Now. splash on some Lectnc Shave. Within seconds, 
you'll feel your beard start to bristle up If ig Bias Learie Shave 
evaporates natural moisture. The hairs dry out; they stand up 
straight: you get a closer shave than you ever thought possible 

BE KINO TO YOUR FACE. 

ITS THE QNIV ONE YOU'VE GOT. 

The man pictured above right has pot in almost two 
thousand hours' shaving lime. Surprising, but typical. Chances 



are, you'll more than double that shaving over a lifetime. 

Lectnc Shave protects your skin from all those hours of 
abuse. Its lubricants and moisturizers help the razor glide 
smoothly over your face Giving you a shave that's as comfort- 
able as it is close 

ANOTHER WAY TO GET A SUPERIOR SHAVE. 

While Leciric Shave can help give 
you a closer shave, there's always the 
chance it won't mix well with your brand 
of cologne. 

Unless, of course, you use Lectnc 
Shave Unscented. 

This convenient formula has a 
lighter mix of conditioners, leaving your 
face clean and smooth Same great 
shave, in a formula that will complement any after shave 

Whichever you choose— Lectric Shave Regular, or 
Unscented— you'll get plenty of close, comfortable shaves in 
every small plastic bottle 



A BETTER SHAVE IN EVERY BOTTLE. 





Wll mu) rivit ig ln«r 
tfiQPSiaitfhnuri Ebiwigin 
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The sport sedan 
(hat’s received 
rave reviews from 
a family of engineers. 
And meir families. 








Corsica LT Affordable 5-passenger front-drive sport sedan, 
Fbel economy: EPA est, MPG cUy 24, highway 34? 

Standard Scotchgard " Fabric Protector on all seats and doors. 

New', optional 3. 1 Liter Multi -Port Fuel-Injected V6. Soft-ride suspension with 
front stabilizer. 3-year/5Q.000-mile Bumper to Bumper Plus Warranty.* 




Corsica Is the proud holder of 30 U.S. government paten! s- 




a luting Lrlbule to Its advanced sport sedan engineering. Yet Corsica also 
was honored as one ofFhmUy Ctrde's "Tfen Best Cars for Families" 

You decide. Is Corsica an unusually practical sport sedan? Or could 



When 



it just be the most cleverly disguised family car around? 
n ii comes to new ideas, nobody's winning 



like The Heartbeat of America. 




YOU GET A LOT MORE THAN MONEY 
FOR COLLEGE SERVING PART-TIME IN 

THE ARMY RESERVE. 

Joining the Army IWn e is one of the smartest 
ways io hdp pay your way through college In fact, you 
tan earn over $J8 b 0C0 through the Montgomery G I Ball 
and your Reserve pay during a standard enlistment. And, 
if you have or obtain 3 federally iru^ured student loan T you 
may qualify for n government program that will help 
repay up to 520,000 of it few you. 

Bui you get a kw more than just money in the Army 
Ikservc, You get hands on training in trtie uf over 250 .skills,., 
skills like modem health cair techniques, engineering, 
foreign languages, cnmmnlQgy and many others. 

You get the pride and confidence that come with 



tackling a tough job and doing u well. And service with 
the Army Reserve can help you develop the maturity and 
self-discipline it takes to succeed in college and in life. 

You also get the satisfaction of knowing you're 
helping to keep America strong* 

Besides completing Basic and Advanced 
Individual Training, you'll usually serve just one 
weekend a month in a nearby Army Reserve unit, plus 
two weeks of Annual Training, Find out more. See your 
Army Reserve recruiter Q£ ALL YOU CAM Bp 

«m *“■ ARMY RESERVE 








TECH UPDATE 

News Of Tomorrow's Technology Today 




Arrays Turn Aircraft Skins Into Radar Antennas 



BALTIMORE, MD-The 
Air Forue h Rinding develop- 
raent of extremely powerful 
radar arrays that could be 

built int(3 the structure of 

surveillance planes. Called 
conformal arrays, or smart 
skins, they would result in 
aircraft with better radar ca- 
pabilities than AW ACS. bul 
without the uerodynannic In- 
efficiency of external rotu- 
domes, which cut down on 
range and time on station. 

Creating conformal arrays 
involves more than just min- 
iaturizing uml rearranging 
components. For example, a 
design now’ being pursued by 
Wes (doghouse has a funda- 
mentally different arch Rec- 
to ru thiin |L» prcduce , &aor&. 
Called an activa-aprturo ar- 
ray, the new design contin- 
ues longstanding trends in 
radar evolution by going an- 
other step toward having 
two completely separate sets 
of components — one opti- 
mized for transmitting radar 
pulses p the other fur receiv- 
ing l hem. Unlike even the 
most modern phased -array 
amentias, the active -aper- 
ture setup has separate am- 




PASSIVE PHASED 



Passive arrays are 
mechanically 
aimed. Circulator 
separates fransmU 
(DC] and receive 
fflX) signals. Phase 
shifters brought 
electronic aiming, 
then t/aramli [red) 
grew apart from re- 
ceive | green >. mini- 
mlzFng shared 
circuitry lyeJtewjL 



ACTIVE ON 

TYPES OF RADAR ARRAYS receive 






ACTIVE 

APERTURE 






1—3 1^-3 **-cz.b*. 

QClrculilar 0 Phiie f Klltar [> <]AmpJlff!BTi <] Rjdijimg E lomc-m 



ptLEflTK and phase shifters for 
the transmit and receive 
sides. The result is an anten- 
na that can efficiently pro- 
duce powerful transmit 
pulses, and also ha* a receiv- 
ing ay stem sensitive enough 
to pick up faint returns. Also, 
like pha&ed-flrray antennas, 

un ncLiVt! ujii’i'lui'i-V 
ahiftcra enable it to steer its 
beam electronically, elimi- 
nating the need to move the 
antenna mechanically. 

Westinghouse hopes 1 m 
demonstrate a simple 4x tid- 
ulement conformal array 
within the next two years, 
and to begin flight tests in 
about three years. 



Et&I & At^p.iliO 
Cnncnbi/ro", MiteFrticn 
Scwt’-M 



Highlights This Month 

■ Tomorrow's Cruise Control — Self- 
steering robot tests systems for future cars. 

■ Safety At Sea — Slack-box recorder 
provides clues to marine mishaps. 

■ Pollution Prevention — Metal 
microwhiskers improve catalyst function. 

■ Transcontinental Communications— 
Meteor trails replace satellites in networks 

■ Firefighting Tech — Pneumatic cannon 
fights fires from the inside out. 

■ Next-Generation Avionics — Mix-and- 
march electronic modules will be brains for 
future fighters, 

■ Energy From The Moon — 33 kilograms 
of Astrofuel could power the U.S. for a year. 
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TECH UPDATE 




Serf-Steering 

Robot 

YOKOHAMA, JAPAN — 
Preying ahead in the strug- 
gle to make ;i computer do 
whaL 16' -year- old stud ent 
drivers learn as if by instinct, 
Mazda engineers have com- 
bined a variety nf senwrKi a 
video camera and small com- 
puters into a self-steering 
system that can avoid obsta- 
cles ai Lflmpb. 

The system's road sense 
comes from a computer moi L- 
ule using fuzzy4ogic infer- 
ence software to vary the 
speed* of motors driving the 
left and right wheels. The 
module bases ite decisions on 
range data from eight short- 
range ultrasonic censors 
mounted on the robot’s front 
and sides, and on input from 
an image processor that in- 
terprets lunger-range data 
from a forward- facing, color 
video camera. The system 




Mazda i s?if -steering robot 
giope* among obita-clci 1 ft the 
Yok Dlwmfl research center. 



enables the rubnl to move 
continuously while steering 
around obstacles, unlike ear- 
lie r systems which had to 
stop els they approached 
them. Mazda hopes to incor- 
porate HUccessors to the sys- 
tem. in automobiles early in 
the next century. 



Shipwreck 

Recorder 

LON PON , ENGLAND— 
Lloyd's Register has built 
the prototype of a device 
which serves a function on 
ships similar to that of the 
black-box recorders now re- 
quired on commercial airlin- 
ers. Designed to withstand 
temperatures of l*)5(rC for 
Lap to 'A hours h the voyage 
data recorder can preserve 
data needed to reconstruct 
the cause and circumstances 
of a marine mishap. If heat 
from ll fire grows too intense, 
springs shoot the recorder 
over the side, and a radio 
beacon is activated to mi re- 
trieval. 

Inside the insulated con- 
tainer, an endless doop tape 
recorder saves up to 54 days 
worth of data, including hull 
stresses, the position of the 
ship's controls, radar data 
and engine rpm. 



VDA CONTAINER 




J?E CQflOER 



&ej!ed In Ha protective vessel, 
VDtt flow Free of a wreck , carry- 
ing anrwtn for Investigator?- 

Lloyds believes the device 
will he useful not only in in- 
vestigating accident s h but in 
gathering day-to-day upe ra- 
tional data needed to make 
ships more efficient. 




NASAi QSiRA research crofi wFN be fined with j jump- strut floiegca f for flight resti jc Rest arch Center thb fall 
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Leaping Landing Gear 



FORT WORTH, TX- 
Jump-ntrut landing gear, 
scheduled for NASA testing 
next fa!t h could shorten air- 
craft takeoff distances by 
more than 60 percent. Now 
under development by Meit- 
a sco Aerosy stems, the struts 
u&e pressurized nitrogen to 
extend siifldenly during the 
takeoff roll, hooding the 
piano skyward. 

Tests will be carried out 
aboard NASA's Quiet Short - 
Haul Research Aircraft 
(QSRAb which will have a 
prototype strut fitted to the 



noflegeor. When activated by 
the pilot, the strut will boost 
the nose up, rotating the 
plane into the proper atti- 
tude for takeoff. In later 
teats, struts may be fixes! to 
the main gear, which would 
then jump the piano clear of 
the ground sifter, rotation. 

The system taken sir] van- 
tage of the Horne aerodynam- 
ic principles asskl-jump-Lvpo 
launching ramps, hut would 
require no site modifications. 
In fact, a main use envisioned 
for it is takeoffs from bomb- 
damaged runways. 
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Microwhiskers Fight Pollution 



PUNT. Ml — A m?w prwe»w 
fnr anchoring catalytic mate- 
rials on sheet* of stainless 
is enabling AC Riches- 
ter ti..i manti Picture lighter, 
mure rl arable llthI fruvr- 
brea i li i ng pollut ii m-cunt m l 
devices. 

Half I lie thickness of a 

sheet of paper, the sloe! rc 1 - 
l>laci«5! cunventiimiii iviumle 
suhatmtefi, which were sub- 
ject Up breakage, hail les^ 
Catalytic' surface area anrl 
prnilucrti mart? p u\\ er-rerlsjL'- 
1 ng back piwtmrt? in a cata- 



Ivt ic wn verier of a given size. 
Gar Her problems in apply- 
in^ tatalyslH t n metal were 
overcome by a it-dmique that 
grows niicmscnpic whisker* 
of aluminum crystal on the 
steel sheets. It involves an- 
nettling the metal, which 
leaves oxygen on the surface, 
ami then subjecting it to u 
high -temperature firing pm- 
The firing causes alumi- 
num in the stainless alloy to 
migrate toward the oxygen 
and form whiskers on the 
surface. These increase but- 




MetaNlf whiskers shown In mFcrograph f Jett f secure catalysis To metal 
mmioliih, shown below£Or>vtoUurwil ceramic [rlgbi). 



face area twel vefold and pro- 
vide purchase fnr a porous 
aluminum us isle wash coat* 
which is added next. Lastly, 



the mixture mf platinum, ]j;iI- 
larlium and rhodium that cat- 
alyse# toxic t-xhauflt gancs 
into C’CL and wali-r is added 



Meteors Bounce Messages Cross-Country 







NEW YORK, NY— M&leCrS 
Streaking through the upper 
almosphero are coming into 
widespread use as a way 
to relay radio messages. 
Known as meteor burst com- 
munications. the technique 
extends the range of VHF sig- 
nals to 1200 miles by bounc- 
ing them over the horizon o!f 
of 50- to 75-miie-high stream- 
ers ol ionized gas that the me- 
teors leave behind. 

Although still not as fast as 
seteHIte links, the most pow- 



T> am track keyboard ( below f 
jnd antenna [above) are fined 
tp a lemltFVCk In addition 
iammumcjtporii. [hey provide lo- 
cation reports b^ed on Lor, in C. 



erf til meteor burst systems 
can find a suitable meteor 
and reflect a highly com- 
pressed bu r si of date off it in a 
matter of seconds. The sys- 
tems work by sending out a 
constat probe beam, which 
delects a properly sized and 
positioned meteor. Mes- 
sages stored in the system 
are then fired off io a receiv- 
ing station 

Long-haul truckers have 
been among the first to use 
meteor burst, since their 
routes lake them far beyond 
Iho range of cellular phones. 
A system developed b> 
IranslTack, Inc . has already 
been placed aboard about SC 
North American Van Llne^ 
[rucks for testing. 

Military communicalions Is 
another promising ap plica- 
lion If sa lei! lies were to be 
knocked out. or electro mag - 



Meteors ionize the upper atmosphere, providing 3 refl«Uve trail 1 for 
ilmple injck-moiJiitFd communkCMar faljovel, or for Broadcom iys- 
t«n [below) that zooms In to (ranimil fit 1,6 megabytes per second . 



netic pulses from nuclear 
weapons disabled more pow- 
erful radio gear, meteors 
could keep key officials in 
contact. 

Further advances promise 
lo make meteor burst com- 
munications mo/e pervasive 
A system developed by 
Broadcom. Inc., uses adap- 
tive retrodirective antenna ar- 



rays to scan broad patches of 
sky for meteors, then narrow 
down to a high-intensity 
transmit beam when one is 
lound. This means thai mete- 
ors are found quickly, and 
lhal data is then transmitted 
at very high rates, making the 
transmission of voice, rather 
than keyboarded, messages 
feasible. 
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Quick-Change Avionics 



ST, PAUL- MN— Elec- 

t runic systems on next- 

generation military 

aircraft may be based on 
a fe w basic build ingdilock 
modules that can he 
mixed and matched to 
suit different situations. 
This common-modules 
concept i* now hemp de- 
veloped separately by 
Unisys, I BM and Texas 
Instruments fbr aircraft in- 
Uniiys rack mockup holds mod- 
ules In sealed environment. FI- 
beroptlo link mulripJe racks. 



eluding the Air Force's Ad- 
vanced Tactical Fighter, the 
Army's LI LX helicopter ami 
the Navy's Advanced Tact i- 
cal Aircraft Potential bene- 
fits are numerous; Module* 
can be replaced on the flight 
line, improvements in iloc- 
( runic* can be incorporated 
wilhnut. rerlesigning whole 
tiy» terns and shari rig of func- 
tinns among the Hindu lets 
would allow them to back 
each other up if damaged. 

Unisys has already pro- 
duced large batches of sever 



al different modules, and a 
mockup of a liquid-cooled 
nick to hold them. The 6 x 
m x l - : -i n, module*, each 
containing mure processing 
power than a typical PC. 
slide into the ruck and lock in 
plate with quick- rtd^u^u 
clamps. On each module, 
vt rv -big h - speed ini cgral e d 
circuit a are mounted to ce- 
rnmk 1 substrates, providing 
durability and heat dissipa- 
tion greater than with con- 
ventional epoxy circuit 
boards. The substrates 
themselves are cooled by 
contact with the rack. 



Miner To Harvest Lunar Energy 



MADISON, WT— Univer- 
sity of Wisconsin scientists 
are designing a sysLem to 
gather hidium 3. or Astro- 
fueL from lunar soil. Ex- 
tremely rare on Earth, thin 
isotope is abundant un the 
Moon, and 1 kilogram in a fn- 
siun reactor could generate 
as much as Ill-megawatt 
years of electndty fc 
The most difficult part 
would he to land an empty 
ore carrier about the size of 
the Space Shuttle un the 
Moon. A mobile miner would 



1 hen use a bucket -wheel ex- 
cavator to dig a 3-meter-deep 
trench in the lunar soil. Fuel- 
rich si. 'il would be Moved out, 
and heated to 70" V by solar 
reflectors. Thus liquefied, 
the fuel would have a density 
suitable for transport back to 
Earth, While the scheme 
may seem elaborate, the* re- 
searchers pi nut out that just 
33 kg of AatrufUeU the 
am m nit one rover can collect 
in a year, could produce as 
much electricity as was used 
in th t M l \S- ill 1 983 . I Lunar-mining concept tencent rate* sunlight to pfocen gathered ate. 



Long-Range 

Firefighters 



NEW YORK, NY— The 
Navy is investigating sys- 
tems that deliver extinguL 
shanu i o superhut fires 
while fuvfighteni keep tlu ii 
distance. 

One such system, called 
the Full'- Mobility Tel u ruin. - ■ 
Liu Vehicle Platform, Ls u re- 
motely operated robot able 
tii carry a hose inlo hostile 
on v i ron mens s. Equipped 
with 4- wheel drive, 360® in- 
dependent steering and an 
adaptive > ns pension t hut ai'* 
lively controls the height (if 
oh v h wheel, the vehicle is 
able to Iru verse rough t t L r- 
rain and maneuver lu tight 
spaces. The Navy expects 
the first prototype this June. 

A more unorthodox up* 
preach is embodied in the 
Land Harpoon, a pneumatic 
cannon that shoots tansc-rar- 



Arcist t concept shows future stand-off extinguishers m they might be used in a carrier flight -deck fire. 



vying projectiles into fires us 
much as 101 in ft. away w ith 
extreme accuracy. When 
comprised air or nitrogen is 
released Into the barrel, a 
bullet -shaped project tie, 



with an flpprr if iriate length of 
hose folded into ile after-sec- 
tion, is launched. At a prede- 
termined range, a braking 
system reigns in the huse, 
and extinguishanl sprays out 



through a Wf n oxide on the 
projectile. Fares can be ex- 
tinguished far faster from 
the inside out, so the 10- min- 
ute bum-through lime of the 
fluid-cooled hose is enough, 



TECH UPDATE 
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Exo-Skeleton 



PICAT 1 NN V ARSENAL, 
NJ— Thu Army in studying 
exo-skeletons armored with 

uast L^nimiu U\ keep the i'***\- 

soJdier viable into the ^Iht 
ce n t l] r y . Th e a rmo r w @ util 
with^utm! hLtH from mitij^r- 
gtcinnel weaponry, while pre- 
serving soldier mobility 

throng i jf |>n)wtTed 

juinis, PV'Jteclitin from nu- 
clear bio logical and the mica! 
weapons fN BO would come 
from a closed life-support 
system with a rebreather 
Sind ad outer cover of self- 
sealing fabric, 

SyilMn weapons equip ceramic armor. 



Operator reaches Into 
Sensorframe display to work 
flight controls on simulator. 



Hands-Jn 

Computing 

PITTSBURGH. PA— Anew 
computer interface allows 
users to grab computor-gen- 
erati*d as if they were 



ru al . N o w b t j i ng d u v t b I - 
upud under NASA con- 
tract by Sens or frame 
f I orp . , t he r ie v ic< 1 t. rat ks 
the userV fingers by shad- 
ows they Cits! when pass* 

mg hr; tween ll light gouiw 

and senaorH placed ul each 
comer nf the monitor The 
resulting input enters the 
ci i m.| in ter t hrougl i its seri- 
al port, and there controls 
i a uc h -He ram -] ike soft ware, 
NASA's interest stums pri- 
marily from the [mssibilily of 
L-liminutin^ large- control 
[nanels aboard the Space Stie 
Lion Freedom. 



Elusive Particles Get To The Heart Of Matter 





GENEVA. SWITZERLAND 
— In: a deeply buried, circular 
Funnel 16 miles long, tem- 
peratures 400 billion times 
that on the surf ace of the Sun 
are producing the evanes- 
cent 2 particle. Discovered 
m 1983, the particle (pro- 
ne u need "Z ze ro" ) carries the 
weak nuclear Force, which 
along with gravity, electro- 
magnetism and the strong 
nuclear force, accounts for 
the structure oF all matter. 

Previously only a handful 
of Z s had ever been pro- 
duced. but now the Large 
Electron Positron fLEP| de- 
tector al CERN (European 
Laboratory for Particle Phys- 



Scientists, standing before 
ALEPH. LEP i all-purpose detet- 
tar r give an Idea Of scale. 



■icsj is producing inem oy me 
thousands, Inside LEPs 3.7> 
meter-dla. tunnel, an alumi- 
num pipe surrounded by 
SOOQ sleelramagnets con- 

tains beams of aotimaiter 
positrons and matter elec- 
trons racing toward each oth- 
er in opposite direclions, With 
the particles traveling so near 
the speed of light that their 
mass ss multiplied 200,000 
times, the beams collide, an- 
nihilating ihe particles and 
creating new ones. 

The collisions lake place in 
lour hells the size of cathe- 
drals, each containing a de- 



tector. Named ALEPH, 
OPAL DELPHI and Ll each 
of the detectors takes meas- 
urements in a different way. 
L3, Ihe largest of Iho dotoc ■ 
Idfs, contains as much steel 
as Ihe Eiffel Tower. It meas- 
ures the momenta of elec- 
trons, positrons, muons and 
light rays g i ven off by the collL 
slon. Now in pursuit of the 
Htggs Boson, Ihe particle re- 
sponsible (or mass, LEPs 
scientists are on their way to 
proving the Standard Mo- 
del— iheories that fii rhe 
forces of nalure info a single 
coherent framework. [53 



Simulated LEP readout [above! 
shows a shower of Z particles 
created in a collision thiif repro- 
duces conditions at the begin- 
ning of time. OPAL [bel&w| is 
one or the dtieaoft wlwe such 
coflkifort] wilt r-ike place. 
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THE TOUGHEST 
COMPETITION WE HAVE 
IS OURSELVES. 

Ford Ranger is America's 
best-selling compact truck for 
three years running? And, Lrv 
as they might, the competition 
just can’t catch it. And to make 
matters better for you and 
tougher for the competition, the 
1990 Ford Ranger STX 4x4 nw 
offers an available 4.0L multi- 
port electronically fuel-injected 




engine. And Fords exclusive 
pushbutton four-wheel drive is 
stand aid. Together they form a 
combination no one can match. 
GREAT FEATURES. STANDARD. 

Sou also get standard features 
like a five-speed manual over- 
drive transmission. TwitiTiactir m 
Beam front -suspension, cast 
aluminum wheels, all-terrain 
tires, anti-lock rear brakes and 
an AM/FM stereo cassette player. 

TRANSFERABLE 6/60 
POWERTRAIN WARRANTY. 
Covers you and future own- 
ers on major powertrain compo- 



nents for 6 years/60 f 000 miles. 
Ask to see a copy of this limited 
warranty at your Ford Dealer. 

BEST-BUILT 
AMERICAN TRUCKS . 

The best-built American 
trucks are built by Ford. This is 
based on an average of con- 
sumer-reported problems in a 
series of surveys of all Ford and 
competitive T Si-’89 models 
designed and built in North 
America. At Ford, “Quality 
is Job v: 

oil rrwxliri vht mnutorturm reported 
retolJ deli verity fium 10B7 rJnuuj{h |9J^i in dlttc. 

I >1 1 r J ■ i i. . d L ll^hl hnr ?hiiWJJ nut firirinvu^ml 





HtickJt! up— fpgethe T we can save lives. 





DETROIT SPY REPORT 



BOM DUNNE, Detroit Editor 



GM's Taurus Wagon Clone 



W HILE WE don't ex- 
pect to Bee many of 
them on the hook aa in the 
spy shot above, we do expect 
to see a number of Ford Tau- 
rus wagon look-alikes rolling 
out of General Motors plants 
this fall. 

Although substantially 
bigger than Ford's style-set- 
ting wagon, the new GM en- 
tries were obviously inspired 
by the design from Dear- 
born, with a clean aero shape 
antl sharply raked wind- 
shield. 

The laydown windshield 
slope forced GM to make 
a couple of engineering 
changes from its current line 
of B-wagons. Windshield 
wipers on the new wagons 
will be exposed, and air-eon- 
diLion ing hardware will re- 
side inside the passenger 
compartment, rather chan 
under the hood 
Beneath the new sheet- 
metal, though, there are few 



changes. The new skin will 
ride OH the .same rear-dri ve 
chassis, which dates to 1977. 
Power will still be from a 
fuel-injected, small-btoek 
GM V8 engine. 

Per GM K s standard prac- 
tice, three divisions will 
share the new wagon, with 
minor changes in griJlwurk, 
LalHamp and exterior trim to 
differentiate Chevrolet^ 
frnm the Qlrlsmobile nnd^or 

Buick versions. 

Hybrid Caprice 

Observed at GM’s New 
Milford Michigan, proving 
grounds, the Chevy Caprice 
shown below provides only a 
partial picture of what Chev- 
rolet's big sedan will look like 
for the 1991 model year. 

This prototype is actually a 
Current Caprice Wearing a 
1991 front-end cap to Lest 
cooling characteristics of the 
revised grill work. 

Look for the rest of the 



The 



??1 front end on current Gaprkc allow! cooling syit cm testing. 



new car to have a more 
rounded, aerodynamic ap- 
pearance, in step with the 
general industry trend. 
However, the Caprice’s cur- 
rent fronting! ne;rear-drive 
body-on-frame chassis will 
be retained . 

Tracing Tracer 

Along with the Ford Escort, 
Mercury's Tracer is set for a 



General Motors' new full-size 
wagon for 1 99 1 thnwi itr&ng 
Ford Taurus Influence. The pro- 
totype bean Buick trim on side 
facing the ufi»rj. 

again on the acquisi Li cm of its 
Jeep division in the AMC 
deal. 

Although 1989 model year 
sales weren't quite final as 
we went to press, it seemed a 
certainty that the Jeep Cher- 



Due for earfy ‘90 Introduction. Tracer will use Mazda lilfloorpin. 



complete redesign, with new 
cars ready to roll early this 
year. 

A prototype was spotted 
near Ford territory in Dear- 
born, Michigan, but prckluc- 
tion Tracers will still be built 
at Ford's big new facility 
near Hermosillo, Mexico. 

Like the new Escort, Trac- 
er will be a Ford/Maxda 
hybrid, using a Mazda 823 
floorpan and a Ford -supplied 
powertrain. 

Jeep Tricks 

Chrysler executives are con- 
gratulating themselves once 



okce would be Chrysler Cor- 
poration's single -nameplate 
sales leader. 

This means the Cherokee 
outsold anything wearing ei- 
ther a Dodge or a Plymouth 
badge, even though Dodge 
and Plymouth hove lung fig- 
ured as Chrysler'e tradition- 
al volume divisions. 

Not only are the Cherokee 
buyers more numerous, 
they're also Cbry filer's 
wealthiest customers, since 
the Cherokee falls into a lux- 
ury-car segment which runs 
in the mi d dle of the $20, 000 to 
$80,000 bracket. 
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Now there's a prescription tor 
helping your car or truck start 
significantly Easier and easier 
in cold weather: lust add a 
bottle of Winter Start* to your 
motor oil 

Last season, thousands of 
drivers, nationwide, tried this 
new mu In -viscos it)' oil 
conditioner and got welcome 
cold 'temperature relief: 27% 
easier engine turnover, plus 3e% 
better oil flow to engine parts 
to minimise friction 
and wear during 
warm-ups. 

(Compared to oil without Winter Sun >* 

This season, don't get left oui in the 
cold It)- Winter Start for .1 cold 
remedy that’ll really get you going 

For more information, send tor your 
FREE copy of the booklet, "the 
Cold Facts About Winter Stan. 

The Staler Gi. Box 471. Dept P0I0 
Wiuipun, Wt 53963. 1-800*777-9870 



If -fliu carl locate Writer Snsn m >riji jibs Aril? Start 1 ' 
faT ymj ireaiEtf dealer Or call 1 - 0 QD- 77 T-MFQ \ty. fired 
crdpir-g imiirinitni 

■'Reafli jil ipjteppnnens tabCBBtDTy i asK- ratabta tifi ieqwS£ 





Tiny Tall lights 

Look for smaller, brighter taillights to 
get increasingly wide use in upcoming 
new model cam. 

You've probably already seen this 
type of tai llight — the light- emitting di- 
ode, or LED— on a few imports, and it’s 
expected to dominate the industry by 
the middle of the UOs. 

Dr. Robert. E. Levin of GTE Labora- 
tories, one of the largest suppliers of 
automotive lightings says that LEDs 
have many advantages over the tradi- 
tional incandescent bulbs used for so 
many decades. 

"LEDs produce a red light directly," 
says Levin, “while the current taillights 
lose &0 percent of their light passing 
through the red lens.” 

Using LEDs results in reduced pow- 
er demands, and increased overall oper- 
ating efficiency P Levin points out. In 
addition, since no reflectors are re- 
quired, LEDs can be fitted just about 
anywhere on the rear of the car, provid- 
ing more latitude for the stylists, 

"They’re only about an inch thick/' 
says Levin, “and are ideally suited for 
use where space is important.” 

One natural application is the high- 
mounted stoplight, which is whore some 
LEDs have already begun to appear. 
You can look for a domestic use of LED 
tail lights on the 1&92 Seville, for one. 
with LEDs running right across the 
width of the eaFs trunk Eid- 

Lopsided Tires? 

During the first century of the automo- 
bile, a lopsided tire meant trouble. But 
in the next century, it may become the 
norm. Tire manufacturers are working 
on wheels and tires that have a larger di- 
ameter on one aide than the other. Side- 
wal 1^ wi] l be a soft- rid ing 75 aspect ratio 
on one side, with a firm-handling 25 as- 
pect ratio on the other. 

The idea is tu give the driver the 
benefit of both types of tires. What 
you'll see on future production cars is 
20-in. tires with a low-outside aspect 
ratio, a combination favored by Stylists 
because it fills up the car's wheel wells. 

Using the bigger diameter wheels 
alao allow s the use of bigger brake ro- 
tors. a big plus for performance cara. 

The tire’s bigh-aspect-ratin inner 

Hiricwall will be hEtluIrn from view. 

Detroit manufacturers — GM in parti- 
cular— who have active-suspension 
wystems under development are 
particularly enthusiastic about the 2C^ 
in. wheels, since they create more space 
for the complex hydraulic system hard- 
ware that goes with active suspension. 

Elect rocata lyst s 

With tougher emissions regulations just 
around the comer, elocrtricplly preheat- 
ed catalysts may be thn next step in the 
clean-air war. Because catalytic eon- 
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vert era don't function well until they're 
warm, preheating would make it easier 
to get cars into compliance during the 
startup and warmup periods. 

Initial testing at ERA labs shows a 
promising reduction of unhurried hydro- 
carbons and carbon monoxide. 

In methanol-powered cars, the pre- 
heated catalysts all but eliminate alde- 
hyde emissions such as formaldehyde r 
which has so far figured as one of the 
biggest drawbacks to this alternative 
fuel. Automakers are cautious, howev- 
er* Drawbacks to preheated catalysts 
include increased cost and heavy drain 
on batteries. Other problems Include 



the waiting period required for catalyst 
warmup, similar to the wait for a diesel 
glow plug to boat up^ ami concerns over 
durability. 

Sportier SHO 

Tepid sales have forced Ford to look for 
help with the Taurus SHO, Although 
the car is one of the hottest aed ana avail- 
able today, with 220 hp from the Ya- 
maha 2-Lvalve V6 engine, the SHO (for 
Super High Output) has been languish- 
ing in nhnwrooms. Ford's plan entails a 
new grille , new wheels, body cladding 
and rear-deck spoiler. ASC will handle 
the styling work, PH 
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OLD HOUSE 
RESTORATION 

BY BOB VILA, Contributing Editor 




Building A New 0/d House 



I IMAGINE many readers 
of this column arc a special 
kind of fi Id -house aficionado 
—the kind who doesn't mind 
spending most weekends get- 
ting their hands dirty repair- 
ing or restoring one thing or 
another* But let's face it: Old 
house living isn't for every- 
one. There are plenty of folks 
out there who, although they 
prefer the took and feel of an 
old house over a mrxlem one, 
don't want the maintenance, 
repair and restoration head- 
aches that generally accompa- 
ny even the beat old-house 
purchase. 

Wouldn't it be great if you 
could build a new old house 
— one with ail the charm of 
times past but the conve- 
niences of today? Thanks to a 
number of companies special- 
izing in historic house building 



Contributing Editor Bob 
hunted public, television's ~Thia 
Did iifHMte'* fbr JO yenm. 



plans, its relatively easy to do 
just that. 

Of course,, how authentic 
these designs are will vary 
from company to company* 
But I suspect that, since living 
in a new house is obviously 
okay for anyone interested in 
this type of thing, the level of 
authenticity will probably be 
acceptable r too. 

Yesterday s exteriors 

There are a variety of historic 
house plans available today. 
These include plans for copies 
of Colonial houses originally 
built in the late 1600s, 17Cfe 
anti early 180Gs_ Generally 
patterned after homes found 
in the early Colonies, the 
styles available include a vari- 
ety of salt boxes. Cape Cods, 
gambrels and farmhouses, 
along with Georgian, Federal, 
Williamsburg and Dutch Colo- 
nials. Plans arc also available 
for a variety of Victorian and 
Southern-sty Ie* 1 homes. 



In some rases, the exterior 
plans are authentic copies of 
the original old structure. Jn 
other instances, they may 
have been inspired by an old 
original. The plan catalog 
should tell you this informa- 
tion. In either case, the design 
should have an unmistakable 
feel of the era in question. The 
aesthetics and proportions, 
even though scaled down a 
bit, should be the same. 

To re-create an authentic 
Colonial home, for example, 
the true proportions and de- 
tails of the original mart be 
raptured. That's why itia so 
important that the pilch of the 
roof and clapboard and shingle 
exposures are copied correct- 
ly, And special attention 
should be paid Ln the srae of 
any comer hoards, facias, sof- 
fits, freizes and rake trim. 
Also im[K>rtanl to the overall 
accuracy of l he plan are the 
size and location of windows, 
doors and chimneys 

Sometimes kitchen wings, 
garages and breezeways have 



Plans now available for old- 
haw desFgnj yield traditional 
emeriDn like this, home, yet 
boast all t be modem 
conveniences Inside Thai 
anyone could want. 

been added, particularly on 
some of the Colonial plans, up- 
dating the home for 20th cen- 
tury use. Although designed 
in the same style as the home, 
m the addition blends in taste- 
fully with the entire struc- 
ture, they obviously can't be 
considered authentic. 

Intricacies 

There are a variety of Victori- 
an home plans available com- 
plete with unmistakable 
period features, like wrap- 
around porches with intricate 
detailing, projecting bays and 
towers, multi gabled roofs, 
and fancy mill work and fret- 
work. 

Inspired by some of the 
famous architects of the time, 
like A J. Bicknett and George 
F, Barber, the adaptations of 
some of these designs proba- 
bly won't matter much unless 
you're a student of Victorian 
architecture. Even then, 
there are some designs avail- 
able today that claim to be ex- 
act duplicates of the original 
plans. That should be enough 
for even the most demanding 
new-house buikler. 

Today's floor plans 

Although the exteriors of 
many historic house plans 
would fool many observers. 
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the interiors would not. Most historic 
house plans have been updated or mod- 
ernized to appeal to ten lay's style of living. 
Some af these changes are welcome ones, 
like the additions of large modem kitch- 
ens, adequate bathrooms and closets. 
Others are a sign of Lhe times we live in. 
like larger bedrooms with separate mas- 
ter baths, media rooms and even hot 
tubs. 

In some of the Colonial homes, for ex - 
ample, the interiors are modernized by 
getting rid of the original structure's low 
ceilings and steep stairs. Sometimes in 
these original homes the rooms were rail* 
roadgd — you may have bad to walk 
through five rooms Lo get to the sixth one. 
To eliminate this inconvenience, center 
halls are often added to these new plans. 
Even with those changes, made in the 
name of progress, new owners can still 
treat the interiors in a Colonial way. For 
example, detailing can include chair rails, 
paneling, wide floor boards and exposed 
beams to give the home an unmistakable 
Colonial feel- And. of course, imaginative 
use of paint, wallpaper and period light- 
ing fixtures and other hardware can go a 
long way tow r ard creating a more authen- 
tic fed for any new house. 

Obviousiy, the level of interior detail- 
ing has a significant bearing on how au- 
thentic these new homes really are. Some 
Victorian designs, for example, retain 
many of the original old features of the 
structures they are modeled after, like 
hard pine flooring, detailed mold ings and 
cased openings. If you're a purist lor as 
much of a purist you can be, considering 
that you are still building a new house) 
there are a few designs that claim to du- 
plicate the interiors exactly. Of course, 
kitchens and baths have bin tastefully 
added to the designs. 

If you're Interested in building an au- 
thentic new Victorian home, there is an- 
other route you can take. Many of the old- 
house plan catalogs from the turn of the 
century are still available. Fortunately, 
several publishers are reprinting collec- 
tions of these plans to make this type of 
research even easier. (Antiquity Re- 
prints, P.O. Box 370, Rockville Centre, 
NY 11571 and Dover Publications, Inc., 
31 E. 2nd St. s Mineola* NY 11501 are two 
of them.} 

If you're set on building one of these 
old homes., an architect sensitive to vnur 
needs should be able to adjust the origi- 
nally published plan for you and design a 
set of working blueprints. You should, 
however be willing to make some pretty 
tough decisions. Be sure that any quest 
for authenticity does not severely under- 
mine your future enjoyment — or resale 
value — of your new home. 

Putting the pieces together 

The price of building a new old’ house will 
vary from state to state and builder Lo 



builder. I n some eases, the costs of build- 
ing a historic house may be comparable to 
those nf building a similar house of con- 
ventional design. Of course, the detail of 
the structure, like the ornamentation and 
trimwork that's such an Important part af 
Victorian architecture* can bump up the 
building costs considerably. So will the 
coni p! lea Lion of construction, like the 
complexity of a many-gabled ronfiine and 
a building that has several angles anti 
bays nr a wraparound front porch. 

If you decide to take on a project like 
this, it's very important to choose a build’ 
er who is sensitive to your needs. Al- 
though any contractor should be able to 
follow a good set of plans, Lhe one you 
choose for this project should also have a 
sense of history and know what details 
are identified with the period home 
you're re-creating. 

It's also important to find a builder who 
is enthusiastic about your project. He 
should he familiar with the reproduction 
market and be willing to locate the mate- 
rials you'll need lo authenticate the job. 
For example, he should know where to lo- 
cate reproduction materials like columns 
and fancy millwork 

He should also understand the flexi- 
bility that such work requires. Often 
judgments become difficult and timo-enn- 
s liming lo make because so many subtle 
questions of taste always arise during any 
kind of restoration work. Because time is 
money, .slowing down the work to make 
these decisions can be frustrating ami 
costly for everyone involved. Jf you and 
the builder budget a contingency fond of 
sorts to carry you over the problem 
times, the whole project U bound to be 
more successful 

So, if you love the charm ofanoki house 
but want the convenience that comes 
with a new one, building an of d new house 
may be a go<id choice for you. There are a 
variety of historic house plans available 
today that should satisfy must old-house 
lovers. The level of reproduction detail 
possible is limited only by the amount in 
your pocketbouk. m 



Source List 

The following is a tirt offioim 1 nlrj-hnuse pLuu sup- 
pliers mwl thrir arfftnsuwy : 
m Bflw Hou**, li*. h P.0. RaJilEfc, Ekjftnn, MA 
01740, {Sufi] 

■ f] . PdUu, A ■ E . A- , fi ! VJsfc* I Jr. , Burton, CT 
miZrimywwKb 

■ HrnUfir Korni- DfsfcMft, 660 Knt'jnKI Rd.. 
Wharton. TX TMSfl, <409 1 attMH 19 

M Hi^'mcdl hi'pliLiiEjijn}'. Inc., P.O. Uas 1S543, 
Jackson, MS BftHG. <800) 4I3G-5GS. |in MS: 9SJ 
Stf43| 

■ Home flumpra. lifTBl Kaffearch Dr., Farm- 
ington Hilifl, Ml -liMM. (3131477-1*1*! 

m E’nrrfvtun PLuns Pt*hv, P.O- IWk Sfi£, Pri \W& 

tijn. N,l itKS-lli, imm 44*55 

■ Tndltkkiaikl American C<HreEp4», Dover 
IW.. P.O. Bui HU07, ChariotteaviUe, VA E3»G r 
(HWJEITJM7W 

■ W.K. Lockhart, 11 JS. Wiiren St., 
vHtepSCBBlCJ. caOS»346-a631 




EJlSf -10-A$$IMEU£ KITS 

in Sftjcr ro- Immeaicle 
Shipping or pick 0'p 



EMPEROR 

(1IM K < 

World's L wqvw Mftn.ilftchw of anmcjf alhor Citzk Kill 
Dipl 3 i lB t.rnjp*fprlixhjllrjePnn 
Fairhnp#. JUnhqrna 36 j 1! * PhonE 1 -iCtt-EdSfi-JJ 1ft 

I iHi <-il^ft±IBd \* 

DEfe'lt TfiwrwH r ^<rsiJh*r; ■'.Ihcb-i. ”1 F r'll'Bil f unirt-i'n 

Ham& _ 

Straet 

&ly 

Stale Zip 

■‘•HIM Pillill 



DIRECT CLOCKS 
AND FURNITURE 
Do- It -Your sell 
Kits or Assembled 
and Finished 



* Grandfalher Oacko, 
MqnCcsl And Wair ClMks 

■ Chpiii s. T&blfri 

Chflifa, Beska i n..i mo • i ■ 

* Solid 3/4'' in 3£h Walnul 
CneTr y of Oa- 

* Heirloom Qualify 

* So- id Bfasa W&&1 German 
Wi/vurrieniE an-d Dtali 

* Money Back Guaranis*? 



lhe 






B 



IQP 



Col I or write for our flee 2ft page biOctlum wttti 
eok m photographs af customer in«tallatvwTi 

rHL \P0N SHO-' ! Depr PMJD 
Bqr W7 ^00 Gyad ftood. flitErrtali. RA T90Q3 

2 * b .i non 

How 1 SJwwTDChm I'WtrrohOuHf LOOOKont Id: 

Pemcna CA <714 ) 636-67Mi Srosdki R. (Mil 5KM4 W 
NOkiSm, T* ( Jl3 j Tm&MOrtcssQB. L ( HXD 
m r.ir.in ii;x:: CT ■;‘Q5 ]?S fittV; 



THE IRON SHOP 

MANLFfrtaUfiEES 



POPULAR MEQHAN ICS * JANUARY 1 990 



2? 





pm l lopiatgn arsoN owson 



SCIENCE 

BY ABE DANE. Science/Technology Editor 



PREDICTING EARTHQUAKES IN CALIFORNIA 

0% 20 45 w 
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Early Warning For Quakes 



S eismologists knew 

l he San Francisco earth- 
quake was coming, They just 
didn't know when. And since 
getting caught in a quake in 
m dally a matter of being in 
the wrong place at the wrong 
time, that's the piece of infor- 
mation that would do the 
most to save lives. 

Now a system being devel- 
oped at MIT raises the hope 
that seismology may become 
something other than a wait- 
ing game. Our correspondent 
David Freeman was in touch 
with the researchers a few 
days before the October 17 
quake struck, He reported 
that the technology should 
make it possible in sound a 
warning anywhere from 1 0 to 
100 seconds in advance — 
enough time to run for safe- 
ty p or at least dive under the 
nearest desk , 

The technology is based on 
an artificial intelligence pro- 
gram in a computer linked, to 
a series of accelerometers 
placed along a fault line. In a 
quake, the computer would 
quickly process information 
from the sensors to deter- 
mine the magnitude of the 
quake and areas likely to sus- 
tain damage. Then, warnings 
would automatically be is- 
sued by radio or telephone to 
businesses and perhaps civil 
defense authorities in Lhe 



regions at risk, and sirens 
would sound. 

Written in the LISP artifi- 
cial intelligence language, 
the program is relatively 
simple, and runs on a stand- 
ard 386-chip- baaed personal 
computer. Developed by 
seismologist Dr. Anton Dain- 
ty and computer program- 
mer John Bullitt, it consists 
of about 30 “if-then" rules 
based on what is now known 
about the way earthquakes 
develop. 

The accelerometers that 
feed data to lhe computer are 
spaced about 3.5 miles apart 
along the fault line. Measur- 
ing about 1 cu. ft. in size, they 
are mounted on concrete 



pads, which in turn arc set 
into the ground, ideally in 
bedrock to provide the moat 
accurate data. 

Wave speed 

The ability of the system to 
provide early warning de- 
pends on the fact that the 
must damaging seismic 
waves propagate out from a 
fault rupture at a rate of 
about 3 kilometers per sec- 
ond. The ruptures occur in 
such a way that after they’ve 
gone on for 10 to 15 seconds, 
it is possible to know that the 
resulting quake will exceed 
fi on the Richter scale, the 
point at which serious de- 
struction begins. Thus, some 
degree of advance warning 
can reach any area farther 



Traditional seismic oddsmaklng 
is embodied In graph (near left) 
of earthquake probability 
between now and 2003, Early- 
warning system jfar left) Js 
intended for test in HvMVcJdL 

than about 30 to 45 kilome- 
ters from the epicenter. 

The current version of the 
program is tailored specifi- 
cally to work along the San 
Andreas fault, the IkMbnrile 
meeting of tectonic plates 
that grind past each other at 
a steady' rate of Vi in. a year, 
and last October broke loose 
with the lurch that knocked 
San Francisco offits feet. 
The program could, howev- 
er, be adapted to work in a 
variety of locations. 

So far, it has been tested 
only in theoretical simula- 
tions, Seismic data from pre- 
vious quakes were fed into 
the computer, showing its 
ability to interpret and re- 
spond, Questions remain, 
however, about whether the 
system would be able to 
avoid triggering false akrrm 
when monitoring a steady 
stream of real seismic data 24 
hours a day. To find out p 
Dainty and his colleagues 
propose to build a prototype 

system in the Parkfidd area, 

where it could be tied in to a 
preexisting sensor network. 

if lhe proposal la ap- 




The deadly collapse of Interstate 880 In Oakland provides one example of a illuaUon where early warn- 
ing might have made all the difference In wing ilv**, 
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proved, and trials are successful. Dr. 
Dainty eh visions a larger system that 
could alert the entire Loa Angeles basin 
area when, as seismologists have long 
predicted, the Big One strikes, 

Saturn V's Successor 

Able to hustle 2 1 0,000 pounds of pay- 
bad out beyond the grip of gravity, the 
Apollo program '? Saturn V booster rep- 
resents in many ways a lost golden age 
of American rocket science. Last 
launched in 1973, there has been noth- 
ing hke it in the ILS. since. It wasn't un- 
til late in 19#8 that the Soviets w ere able 
to match it with their Energia, 

As NASA and the military weigh a 
variety of new options for getting heavy 
payloads into space, one can't help look- 
ing back and wondering if they s re not 
trying to reinvent something we al- 
ready have. As it turns out, however, 
it fc a nowhere near that simple. There are 
two basic reasons. 

First, although two complete Saturn 
V's still exist, along with a small stock of 
the mighty F-l first-stage, and J-2 sec- 
ond -atage engines, the technology to 
make and launch a Saturn V is for all 
practical purposes gone,. It's not that 
NASA has lost the plans, aa rumors 
have suggested, and NASA flatly de- 
nies. It's simply that with a technology 
this complex, you inevitably use it or 
lose it. A* Charles Murray, coauthor of 
Apollo: Hie flaw To The Moon, pointed 
out in a recent interview, there's no way 
a librarian can preserve the vast body of 
know-how' involved. The men, the tool- 
ing, and even many of the contractors, 
have dispersed or disappeared. Accord- 
ing to NASA deputy administrator JR. 
Thompson .fr t it would be cheaper at 
this point to modify the Space Shuttle 
into an expendable variant — the Shut- 
tie-C — than to resurrect the Saturn V\ 

Blast from the past 

Second, and more important, la the fact 
that the Saturn V grew out of a very 
Special set of etmimiatances and objec- 
tives that make it unsuited to the mis- 
sions now being envisioned. According 
to Murray, the slogan “i waste anything 
but time" was commonly posted in 
NASA buildings of the Apoffoera, rep- 
resenting a spirit of urgency and extra v- 
■igunt'C that has not boon soon since. 

In sharp contrast, proponents of 
newer heavy-lift concepts, base their 
arguments primarily on economics. 
Among the concepts is a joint NAHA/ 
DOD expendable booster called the Ad- 
vanced Launch System. Col. John 
Wormington, Air Force program direc- 
tor for the A LS , says that the old Saturn 
was optimized to perform like an Indy 
racer, whereas the ALS will be engi- 
neered for simplicity and reliability. 
11 We want to make the launches spectac- 
ularly mundane," he says e expressing a 



philosophy he believes will lower the 
cost per pound of payload orbited from 
over $3000 to around $300, 

To illustrate* Wormington compares 
the hugely complex Space Shuttle Main 
Engine (SSME) with that being de- 
signed for the ALS. Chamber pressures 
will be lowered from SOI >0 lbs. psi to 
2250, turbopumps wiU put out 37 hp per 
lb,, compared to 100, and specific im- 




5 at urn V. Carrying Appfio 7, represent* 
hMvy-lift capability that we lost 



pulse (a measure of engine efficiency) 
will go from 460 seconds to 420. Worm- 
ington claims this will Sow er engine cost 
from $55 million to between $5 million 
and $3 million a copy, h It f a a design ob- 
jective revolution, rather than a tech- 
nology revolution/* he says. Thus, the 
Saturn V is probably Lhe last of a breed 
—still unsurpassed in many respects, 
but nonetheieas obsolete. IM 




The I Vrft age ALS concept b one of several 
wayt to restore heavy-lift capabHIty. 
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FREEWHEELING 

BY TONY SWAN, Automotive Editor 




E ver SINCE Henry 
Ford made the automo- 
bile available to every mar, 
Boriologists have beers busy 
recording the impact of this 
invention on society. 

However* it's only in the 
past couple of decades that 
we've begun lo record the 
impact of society on the auto- 
mobile, And one of the more 
intriguing chapters in this 
part of the story is just begin- 
ning to unfold m U ride valla, 
Sweden, at a new Volvo as- 
sembly facility. 

What makes the Uddo- 
valla plant unusual is that it 
run a exactly counter to Mr. 
Ford's mass -assembly con- 
cept. Instead of line workers 
■ performing one or two har- 
ried assembly functions as 
! the cars come by, Volvna 
emerging from Uddevalla 
are built entirely at single 
stations, with one team of 
workers per station., 

The problem that Volvo 



faces with manufacturing 
operations in Sweden isn't 
quite unique, but It does 
seem to be more pronounced 
there than in other European 
countries. As a strongly 
socialist country, Sweden 
takes the beneficent view 
that all its citizens must be 
provided for. 

Since employment isn't a 
matter of life and death, not 
all members of the work 
force are particularly keen tin 
working — not all the time, 
anyway. Absenteeism and 
turnover rates in Swedish in- 
dustry are ruinously high, 
upward of 25 percent. 

Teamwork 

When a company is attempt- 
ing to build a quality product, 
as Vntvo clearly is, this sort 
of turnover inevitably has a 
negative impact. It's like try- 
ing to operate a football team 
with new and untried players 
every few downs. Perform- 



ance gets to he spotty, at 
best. V ol vn's rrspn nse to fc h is 
challenge ip an attempt to 
create an environment that’s 
not only more interesting bo 
the workers, but more per- 
sonal as well. Hence, the 
Uddevalla approach — with 
hand-picked teams assem- 
bling entire cars at a single 
station. 

Mounted on a special gjrn- 
bal that allows rotation 
around the car's longitudinal 
axis for access to the under* 
side, the bare chassis corner 
bo the team along with all the 
components, fasteners, wir- 
ing and Fittings needed tn 
complete the car. Some of 
these items — suspension 
members, for example— ar- 
rive as subassemblies la be 
bolted in. Others are assem- 
bled at the w ork station and 
the chassis doesn’t leave un- 
til it's ready to drive, 

Uddevalla is a new plant, 
running well short of capaci- 
ty* which means new teams 
are still being assembled. 



Uddr vaFFa j( JEiofvhul Id concept 
H baaed on speda! glmbaf that 
allow workers to rotate car far 
assembly access. 

Once an E-member work 
team has been established 
and trained, it becomes a 
sern (autonomous unit, with 
total quality-control respon- 
sibilities for the cars it pro- 
duces. AH team members are 
conversant with a large num- 
ber of assembly functions — a 
few an? oven capable of doing 
an entire car solo — and when 
someone's out, the rest of the 
team has to compensate. 

As you'd expect* all this 
responsibility helps create 
strong bonds within each 
team, and something like a 
family emerges. When some- 
one leaves the team, the re- 
maining members have veto 
power over new candidates 
sent tu them by the person- 
nel section. 

Gearing up 

Does it work? Volvo's an- 
swer is a cautious yes. so far 
— cautious because the plant 
isn’t fully staffed yet. Rut ut 
this point, absentee and 
turnover figures are less 
than a third of Swedish 
norms. Quality — Uddevalla 
produces TdtLseries cars — is 
already up to the le vel of Vol- 
vo's showcase Kalmar facili- 
ty, and cost of production is 
only slightly ahead of the 
more traditional plants. This 
is expected to come into line 
once Uddevalla is operating 
at full capacity. 

Full capacity is the linger, 
of course. When production 
hits full-tilt boogie sometime 
this year, the annualised rate 
will be about 40.000 units. 
That's just a good warmup by 
Detroit standards. When 
production at Pontiac's Fiero 
facility slipped to 40,000, 
they simply dosed the plant. 

But Lh the competitive low- 
volume, high -quality produr* 
tion game, Uddevalla is 
likely to become a textbook 
for the entire industry . m 
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225 horsepower at 4200 rpm. 300 Ft. lbs, 
of torque at 3200 rpm. Gas-pressurized 
struts up front. Quadra-Shock system in 
tlie rear. And four patches of extra fat rub- 
ber on the pavement. Mustang GT. Grab 
onto the five-speed and make your move. 
Its a kick in the tranny. 

Best-built American cars. 

The best-built American cars are built 
by Ford, This is based on an average of 



consumer-reported problems in a series 
of surveys of all Ford and competit ive 
‘til-'fiti models designed and built in North 
America. At Ford. “Quality is job J," 

All 1930 Mustangs are equipped 
with a driver air bag supplemental 
restraint system. 



Ford Mustang GT 



225 horses are bound 
to kick something. 



Have you driven a font... lately? 



Hut kh- up-lm^lhcf we can ■sm , K lives 
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OUTDOORS 

BY JOE SKORUPA Outdoors Editor 




A Peak Experience 



correctly. They wiil r howev- 
er. if we .show them and ex- 



W E WERE a caravan of 
IfliM) Range Rovers 
driving from Wyoming to 
Now Mexico along the sum- 
mit t ra ils t if Ch ilnnid o's l Treat 
Divide. And we looked every 
bit the part — dust-covered 
vehicle^ h gear stowed tin roof 
racks, eye-grubbing decals, 
t'B radios „ Learn outfits, the 
whole nine yards. At times 
we felt like the Range Rover 
Groat Divide Precision Drill 
Team — formation parking at 
campsites, en masse K -turns 
in gas stations and ot her c uri- 
ous group maneuvers. 



trail system along the Conti- 
nental Divide in Colorado. 
And the drivers were jour* 
nalists from the U.S., 
England and Australia. Sniv- 
elers? Give us a break! 

Why such a grueling trip? 
First, to promote the exten- 
sive off-road trail system 
open to the public in Colo ra- 
tio. Second, to demonstrate 
the ruggedness of the L&90 
Range Rover. Third, to call 
attention to the IT. 5. Forest 
Serviced new Tread Lightly 
program. 

Yes, we're talking nfT-m&ri 
ethics here and it should 



plain why/' 

Here's the heart of the 
Tread Lightly program: 

■ Travel only where motor- 
ized vehicles are permitted. 
Never blaze a new trail. 

■ Respect the rights uf hik- 
ers, campers and others iu 
enjoy activities undisturbed. 
9 Educate yottrwelf by learn- 
ing the rules. Then follow 
them. 

■ Avoid muddy trails. Dam- 
age done in wet season pro- 
gressively deteriorates. 

■ Drive responsibly to pro- 
tect Hnd preserve the envi- 
ronment for the future. 



No snivelers 

Bui mostly, a* we clawed our 
way up a rugged mountain 
pass or entered a magnifi- 
cent, high -elevation bowl* 
one of the trip's popular 
phrases would come tu 
mind— "No snivelers!" And 
with good reason. This was 
na trip for acrophobias, or 
those who didn't want to oat 
dust from dawn to dusk. 

0n the other hand, this 
wasn't an ordinary expedi- 
tion with a normal group of 
drivers. This was the fir&t- 
ever, continuous North- 
South crossing of an off-road 



come as no surprise to any- 
one who reads this magazine 

that Popular Mechanics 
has a firm policy supporting 
responsible and courteous 
use of outdoor resources. 

Cliff Blake, national coor- 
dinator of the LLS. Forest 
Service's Tread Lightly pro- 
gram is encouraged by the 
fact that Range Rover chose 
to feature the educational 
campaign so prominently 
throughout the Great Divide 
Expedition. "The answer is 
education/' says Blake. 
"Some motorized users don't 
know how to use public lands 



The program's goal, sim- 
ply put, is to leave no t race. 

From Encampment H Wyo- 
ming, to Chain a, New Mex- 
ico, the Great Divide 
Expedition covered 1123 
miles, only 25 percent of 
which was on pavement, in 
13 days. IL wo und through M 
mountain passes, only four 
were paved, and crossed the 
Great Divide 15 times, 

I joined the expedition, 
along with u group of about 
10 journalists, fur the last 
four days and JOG miles nf the 
trip. Roads and trails in the 
mineral-rich mountains nf 



Southern Colorado were 
carved about HHi years ago 
hy obsessed gold and silver 
miners and we passed many 
of their abandoned mines, 
camps and ghost towns. 

Luxury four-by 

If you've never been in a 
Range Rover, you might ask, 
why does it cost f88 t U00?The 
answer is that there is dimply 
no other off-road vehicle 
built like it. 

Consider the durability 
ami performance character- 
istics of these elements: 14- 
gaugu boxeri-steel ladder 
frame h aluminum body (ex- 
cept for hood, tailgate and 
rear lower <|uarter panels, 
which are steel), aluminum 
SUMIter V8 engine, perma- 
nent 4wd system with vis- 
cous coupling* 4-speed 
automatic transmission, 
power steering, leather up- 
holstery, suspension system 
w i L b an incrod Ible 8 in. of V er- 
ticsit wheel travel in front and 
11 in. in rear, antilock brake 
system (ABSl and other fea- 
tures Luo numerous to list. 

Du these elements ad{l tip 
to big bucks? You but. Is 
there a noticeable feel in Lhe 
Range Rover's rough-ter- 
rain ride? Yuu bet there is. 
Will Range Rovers really 
hold their value? Check re- 
sale prices in your local paper 
and see fur yourself. 

As intended* the Great Di- 
vide Expedition was a memo- 
rable experience for all 
concerned and Range Rover 
conquered the high country 
In high style. I wish I'd been 
with the group right from the 
start, but now that I know 
the route, I'll probably go 
back someday and do il on my 
own. And when I do, I’ll be 
sure to Tread Lightly and 
declare " L No snivelers!'' in 
appropriate locations. KM 
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“TUFOIL* 

Slipperier 

THAN 

.TEFLON* ' 







CHANGE YOUR OIL 

o° INTO A 

PATENTED ENGINE TREATMENT 

Tufoil 



The nact time you change your OH, 
REALLY d woe t. Into the petenied an- 
gina MmM I should bet 

TUFOIL® tS EASY TO USEI 

It's easy to make your engine run better, 
lest kmber Just change tne olt and filter 
and add 8 ounces of Tufoil to the 
crenkcaae. After that add 4 ounces each 
time you change your oil. Tufoil is so fine 
that you don't have to shake the container 
or add an engine flush. Just pour it In and 
drive away. You'll r 
ring ike nawl 



USE 

AND YOUR ENGINE 
WILL LAST... AND 
LAST... AND LAST! 




keep that engine pu- 



FAST STARTS - HOT OR COLD 

You'll get astonishingly fast starts on roold 
mornings with both diesels and gas en- 
gines. The Canadian government tested 
TuFOIL at It's cold regions lab They 
shewed faster cranking and significant 
savings with TUFOIL. ~ " 

KkeT 



fuel 



ings with 
re hot days tool 



Better on 



MORE TOWER - BETTER RESPONSE 

Owners of vary ©(pensive turbo charged 
German diesels cedi in wanting to buy 
slock in our company. They say thar 
diesels ere accelerating like nothing 
they've ever seen before One said he 
doesn't have to down shift ary more on 
an anneying hi in his area. 

WORLDWIDE PATENTS 




UNrVERSFTY TESTS WGRLDW1 



Reported widely in famous scientific jour* 
nets. The University of South Wales 
[Australia], Technion University {Israel), 
Canadian Cold Region Lab, the U S. 
Government's most prestigious lab and 
many others. 

ONE-TIME TREATMENT? 

Forget 11 There is no published data in 
any respected scientific journal to sub- 
stantiate such claims 

Engines last longer 
with Tufoil 

Our customers tell It best; 



Many c 
250.000 

Several 
never ee 

LI- -l 

DpQ SiTHN 

WoukJ 



customers' cars have passed 
The fat grows fapfdy. 

Several man the ego, a gentleman I'd 
now seen before waited into our offices, 
smrle on his f ace, sat down and said, 
you believe 340,000 mfas on a 



Don't forget! TUFOIL is the result Of ewer 
15 years of research and development. 
The U.S. Government has awarded us 6 
tents so ler...so have Germany, 
ngfand, France and Canada. No other 
engine lubricant containing FTFE can 
make that daknl 



pa 1 

Eni 



TREAT YOUR CAR 
TO ONE 8 OZ BOTTLE Of 
TUFOIL FOR ONE OIL CHANGE 

You'll notice quieter, smoother operation, 
quicker starting, snappy acceleration! ft 
you don't, Just send us proof d purchase 
with a note describing the year and make 
o! your car. We'l refund ^sur £ 1 4.25 
Immediately. 

Send lor Tufoil today and prove to your- 
self the amazing increase in your ear's 
performance Fill in the coupon today 
or call TOLL-FREE any lima. 24 hours a 
day. 

1 - 800 - 922 - 0075 . 

(in New Jersey, call 2VJB25-8 i 10.) LJ 



TufoH engine"?* He wart on to raua about 
howwaifnis en 

these years., coddn'l get a 



i engine has been 



hawing an 

i word In 



ed g m visel 

Recently, a truck drwer called in with aver 
1,000.000 mdse on a cfesei using Tufoil - 
Spectacular I 

A customer from Vermont added 10% 
Tufoil to hia sticky mechanical trartsm®- 
sion, called in and said he couldn't believe 
(...■Shifting is like slicing butter now)' he 



SAAB earners we writing letters praising 
Tufoil in ftieir ■NINES* magazine. They 
reported spectacular Improvements n 
[heir engines and manual transmissions I 



FREE Producis based on TUFOIL lecnnoiogy Check 
I with Heh wifat gf 2 boitiw or ft quirt C-htfck 2 fv *acK 
j uolfion ordflr V«lun rg \n\yy ti^m J3 BB En $fl HE 

I □ TUFOIL G^n-Coal — &Liper rust mhitjUad, BonWCtl action 
! □ TUFOIL Cdmpu^Lutu? L 0* Ipr computer 

mschamims 

| □ TUFOIL Ughlnmg Grease — Easily sti&arSd for 

I instru finsirta 

□ TUFQlL Lubit-fi — General purpose, iltiutth&ld uBfr 
lubricant 

j r Flee braehun^ . 

□ 3G QyE&hons /Answers afrou! TliFOiL 
□ ‘Tun with Superconductors' 1 — we Ye leading (hstheld 
Etw 1 

s» HA&A 1*01 kl#ft tv liChfMul d*Uih. 

■W, l?#T in(J ifftB 

4 1M7 Fhj*ritttk±, Irec. 
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rush my TUFOIL order: 

ONE & qz botite sregi one car ior 
$14 35 ipluB S3.M shipping and 
handling) See ifl&nay bach 
gjHFEntee. 

□ TWO 0 oz. bottJ E5 . IraaLttfo cars 

tor $3500- fprus $4 00 shipping 

And handling) $av£ £i.QQ 

□ ONE Quad b011% . irvAE 4 Cftjft 

tor $34.95 (plus 54 DO Shipping 
and handling) 

D ONE GALLON treat ie cars for" 
$ 1 2&.00 (plus $C CO &hi p pi ng and 
handling.) 

We ship within days! 

MGNEV BACK GUARANTEE □« ft^HL 



E ! Fluoramlcs, Inc. ^ ,i0F 

. 103 Pleasant Avenue 
Upper Saddle River. N J 0745B 

M? chacH v monmy on»* tor i 4 ancJowd 

Gh**g* ittv oodfi cord: 

□ Am Epihw :umir Cvd CVbm 

Cord Hq 

Exp D*i» 



PhOfU Met 
Hifli* 



C*Y 
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|H.J ntUana ptoasd idd 04ta uIh tu). 

Canadian Disirtbuton t*8D0-^63-77S3 




ELECTRONICS 

BY STEPHEN A. BOOTH Electronics Editor 





jror§s are responsible for 
bending and blending the 
light from three different 
LCD panels to create the 
full-color image displayed. 
Through u maze of mir- 
rors. the intense white light 
of the XV-IGO'e lamp is 
trained on its three LCD 
panels Each of these meas- 
ures 3 in. diagonally and had 
about 39,505 pixel* (picture 
elements). Liquid crystals 
have the property of chang- 
ing their alignment when 
subjected to electrical cur- 
rent. Depending on the 
charge they receive, the 
crystals in each pLsel will ei- 
ther align perpendicularly to 
the light source to pass light, 
or they'll line up parallel to it, 
thereby blocking illumina- 
tion. The voltage changes 
correspond to changes in the 
moving video image. 



Sharp'! XV* 100 LCD projection 
TYdiipteys A 20 - 10 IOO-im diag- 
onal picture on a scroll-aw ay, 
glais bead screen. 

Jn the SharpVi&ion XV- 
100 r the dichroic mirrors act 
as traffic cops to direct the 
appropriately colored light to 
the correct LCD panel The 
word dichroic describes the 
property of a surface to re- 
flect light of one color while 
transmitting other co- 
lors— that is, letting them 
pass through its surface. 

When the illumination 
from the XV-lOO’s lamp hits 
the first dkhroie mirror, the 
mirror .splits it the way a 
prism would, then permits 
blue and green light to pass 
while reflecting red light to 
one LCD panel. The next di- 
chroic mirror lets green tight 
pass to an LCD panel, while 
reflecting blue light to the 
third LCD panel. Despite 
this circuitous routing, the 
different colored lightbeams 
follow paths that are equal in 
length. Accordingly, they all 
arrivu al the prcjjKL-Lar* leh* 

simultaneously. 

All of this video magic does 
not come cheap. The retail 
price of the XV- 100 is $5200, 
including its roildown 
screen. But the unit is only a 
projector: No tuner is includ- 
ed. Program material must 
come from external sources, 
such as. a VCR and its tuner. 
The XV-100 has input jacks 
for three sources. According 
to Sharp, the lamp has a 
2000-hour life expectancy, 
and can be replaced only by a 
sendee center. So the dream 
of flat TV is not unattainable, 
It J s just expensive, W 



XV- ] 00 project Of 
WfllglTS 30 pounds and 
measures 21 x 10 * lOm. 
Price it 35200. 



Writing On The Wall 



T HE crystal-hall gamers of 
the electronics w r orld 
hang steadfast to their vision 
of a flat- panel TV that will 
hang from the wall like a 
painting. Yet like a mirage, 
this elusive enigma always 
remains just over the hori- 
zon, five years away. 

Advances in liquirf-crys- 
tabdiaplay (LCD) technol- 
ogy are bringing the flat- 
pan el TV within grasp. In 
fact, you can have a lOOdn. 
TV picture on your wall to- 
day — and need not drive a 
single Molly to fasten it. The 
picture would appear and 
disappear at the touch of a 
button. Meet the Sharp Vi- 
sion XV- IDO, the first LCD 
projection TV for home use. 

The XV- UK), from Sharp 
Electronics, weighs just 30 
pounds and measure* 21 in, 
long x 10 in. wide and deep. 
This does noL include the 
slight protrusion of its 145- 
2f>5mm f/4,5 zoom lens. At 
this focal length— about 2x 
power — the lens can double 
the size of the image it pro- 
jects whatever its distance 
from the supplied glass-bead 



viewing screen. For exam- 
ple, at the minimum focus 
distance of 2 meter* (6 ft, , 7 
in.), the size of the projected 
image may be adjusted any- 
where between 20 and 40 in, 
diagonally. At the maximum 
focus distance of 4*6 meter* 
(about- 15 ft j, image size may 
be 50 to 100 Ln. diagonally. 
You adjust image size by ro- 
tating the lens. 

Because the XV-100 is rel- 
atively lightweight and por- 
table, and uses a booth lens to 
adjust image size, placement 
in or outside the home is flex- 
ible. Additionally,, because it 
uses only a single projection 
lens, the XV-100 presents 
none of the convergence re- 
quirements of systems that 
use three lenses to align the 
beams from separate red, 
green and blue cathode-ray 
tubes. 

Magic mirrors 

Under the hood, the projec- 
tor louks somewhat like the 
fun house at an amusement 
park— a maze decked out 
with multiple mirrors. Four 
of these, called dichroic mir 
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5 sure steps to a fast start 
as a high-paid 

computer service technician 



— SERVICE 




1989 



2000 



\u Choose training 
that's right lor today's 
good jobs 

lobe (or -computer service Technician* 
will almost double in the next 10 years, 
according li> Ihe latest Department ot 
Labor projections. For you, that means 
unlimited opportunities for advance- 
ment. a Hew career, orevttl a rom- 
ptiler service business of your own. 

But tci succeed in computer service today, you need training- 
com p fete, practical training that ^vts ysoi the confident to service any 
brand «f curtiHJtef. You used NRI training. 

Only NKJ— the leader in carecr-boiiltiing, aUxunc dcrtranftf Training 
lor 75 years— givts you practical knowledge, ti.tii tkvun skill, and n.’.il- 
wfirld experience with a powerful XTcompalibk computer you keep. 
Oily NRJ start* you with She basics, them Ijuild* your knowledge stop by 
step until you have everything you need (or a fast start as a high-paid 

oompuler service lechnrum 



!■ Go beyond 
"book learning* 
to get true hands- 
on experience 

NRI know* w.ni team better by 
doing So NRI training works 
ovefwne to give y^u shat 
invaHuahk' prartkot experience. 
You Hrsl read atxMit the subject, 
studying diagrams, schematics, fuiri phagra that make Ihe subject ^'en 
dearer Then you do You build, examine, removr, hist. icfiair, replace 
Ycm discover jW yourself if*- hw\ of the real thing, the dfiFiIkk-ufT gatm^d 
only with experience. 
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Get inside 
a powerful com- 
puter system 

II you really want lo gel ahead 
in computer service, yens li.ive 
Id gH inside a RiaiiMjf-th- -tr i 
computer system. That* 
why NRi indudes the 
powerful new Packard 
Belt VXS8 computer as 
the centerpiece of your 
handvrm training. 

As you buikl Ihi* 
fully IBM PC XT 
compatible micro 
from Ihe keyboard up. 

performing key lest* ijm! jm - - * . . 

and demonstrations at each stage otf assembly, you actually see for 
yoorseli how every section of your computer works 

You iLS$embt« and test your computer s 'imdtigenr keyboard, 
install I he power supply and 5^' flcappy disk drive, then interface the 
high-ri’-Kritlulion monitor. But that's noi alt. 

You go on to install a powerful 20 megabyte hard disk 
rfriw — lodny* most-wanted computer peripheral— ipchjdnd in ynur 
training to dramatically increase the data storage capacity of your 




>f'iVVtViVi\Y* 
ViViV.v/aui 




computer white Living you Ughtnuig-quiek data , h i 

By gelling iiwutr this ixiwtflnS tumpLi!cr r you 
gel the (YBifidtiii e-l'milding. n'ntavnrkl cKjK-rienre 
you nerd to work with,. iruublL-ihiMrf., arid smite 
today's m >:;r widely uvd cmnipuier sy stems 



4. 







Jm Make sure you've always got 
someone to turn to for help 



Thnru ghoul your MKt 
1 raining, you've got the 
lull support ol your 
personal NRI instructor 
and the entire NRI 
technical staff Always 
ready to answer your 
tpe short* and help you if 
you should bit a snag, 
your instructor* Will 
make you fee! as if 
you're in a clnssroom «F 
one. giving you as much time and personal attention as you need. 
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Step into a bright new future in 
computer service-start by sending tor 
your FREE catalog today! 

Pistmw for yriLirsdl how easy NRi itiakeftll lo sjk - t 
reed in rnuipuliT service. Sl'jhJ today for NETS I u. j 
lOfkpAgc, hilkolnfT catalog (fesafring every 
abject ol NHI's one<if-a-kiiid computer Iralning. 
as well os training in robotics. TV/video/nudu 
servicing, electronic music technology, security 
dertronics, and other growing high-tech 
career fields. 

31 she coupon Is missing, write to: NRI 
School of Electronic*. McGraw Hill CuuHnuing 
Education Center. 4401 CoPnetlteut Avenue, NW, Washington. DC2UCXJ®. 

HSU h .i it^ph-nriJ tjmbnrwirk iH IntmuilmunJ IU^jih^v- Vl.*. Imn*s Wp 
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M[‘Cvriw-K (ill Continuing Education Center 
4401 Correclicut Avenue, NW. Washington. DC 2Wl.nH 

/ CHECK ONF, CATAIjOG OPfLV 
E. Compulenmnd Mkmpnoce*«ora 

□ Rohotlci 

D TV /Vitkin- Audiu Survinng 

□ Data Communtraliam 



hi ir i'ikfwi 

jppruvHS usKk'r Ul Bill 
dh ck tor detail 



Security Electionk:^ 

C Eiectionk! Music Tfecfenology 
D Digital El^cminich Servicing 

D Cm^Hjfer Pmflfimming 
C liaRjc Eleeimnic* 



Nujtk: 



Address 



City 



Slate Zip . 
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CAR CLINIC 

BY MIKE ALLEN, Assistant Auto Editor 



Stick To It 

HE OWNER'S manual 
in my Ecnnoline Van 
says it should take five 
quarts to fill the engine — sis 
if I change the filter. But sis 
quarts still leaves the dip- 
stick calling for another 
quart. The mechanic at the 
dealership says Ford some- 
times uses bigger oil pans. 
He says to use enough oil to 
reach the full mark, re- 
gardless of what the owner's 
manual says. 

marco m 
(From the PM Hotlines 
Bulletin Board* 

T'he oil level inside the pan 
should be below the bottom 
of the crankshaft counter- 
weights r and above the oil 
pickup screen, This will be 
determined by the shape of 
the oil pan. Check to see that 
the oil dipstick tube is the cor- 
rect length for the engine. 
Then cam pare you r dipstick 



3S 



with another that is known to 
he correct for your engine. If 
both dipstick tube and d ip* 
stick are correct , this will 
place the FUU* mark at the 
right height inside the pan 
Fill the engine with 
enough oil to reach the FULL 
mark after the engine has 
run long enough to fill the 
filler. Your engine may 
have a different type of oil 
pan s because Ford installed 
a different one at the engi ne 
assembly plant . or perhaps 
after the oil pan was dam* 
aged in transit and the only 
handy replacement was 
bigger. 

Shocking Truth 

I had the shock absorbers 
replaced on my '87 Merkur 
XR4Ti last month. About a 
week later H a really annoying 
rattle started, over even mi’ 
nor bumps. I took the car 
back, but the shop was really 



busy, and couldn't replace 
the rear shocks for a while. I 
got pretty steamed, and the 
owner gave me a new pair of 
shocks, mostly just to get rid 
of me. It wa£ only a matter of 
a few r minutes to replace the 
shocks myself, but the noise 
was unaffected. Now IVe got 
logo back to the shop and tell 
them I was wrong. 

f can't find anything 
wrong. I even used a torque 
wrench to tighten the bolts, 
used Loctite on everything. 
There isn't anything loose on 
the rear axle, and the noise 
seems to come from the left 
rear shock when you pump 
the car up and down by hand. 

ALLEN STARK 
LANSING. Ml 

Go hack with a bigger 
wrench and tighten the 
shock mounting bolts. 

Merkurs use a shock with 
an upper and tower bush - 
ing. The mounting bolts go 
crossways through the 
mounting bracket, through 
the hushing and then 
through the other side of the 
mounting bracket. The bolt 
m ust be tightened enough to 
compress the bracket tightly 
against the metal sleeve 
spacer in the bushing. And 
sometimes that takes a lot 
more torque than a normal 
10 mm 8.8 bolt is speed to. 
Try adding 20 lb. -ft. at a 
time until the rattle goes 
away, and then add 20 more 
for insurance. 

Idler 

I removed the battery from 
my car because Ll/s going to 
be unused for six months. 
I'vr moved the battery from 
the unheated garage to a 
heated mom, but how should 
1 keep it from going dead 
over the idle months? 

IRY INC KAHN 
HEW YORK, NV 

You're on the rigkx truck by 
removing the battery from 
the car . Keep Hina cool , dry 
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One Size Fits All 

Those of us wdh more than 
one car writ appreciate this 
tep, Tired oi your pants fading 
down because your keyring 
looks like it should belong to a 

night watchman? Late model Fords have double-cut 
keys, wilh tumbler cuts on both upper and lower sur- 
faces so it doesn't matter which side is up. Any compe- 
tent locksmith can cut one face of I he key for one car. 
and the second face far your second Ford car or truck, 
reducing the number of keys weighting down your jeans 
by one. Be sure to starl with a key blank that fits both 
locks. The only shortcoming to this whole idea is that 
you'll have to remember which side is up for the car 
you're driving — but that sounds like it's not any harder 
than figuring out which key it is 

IGNITION KIT 




ENTER 



lETHCi 
SECONCKAff 




ptace^not □ damp base- 
ment. If the battery is 
charged r it wont freeze — so 
you could use a back porch 
or anyplace dry and out of 
the weather. Wash the exte- 
rior of the battery with a 
brush and a baking -soda- 
and-water solution to neu- 
tralize any acid , followed by 
a detergent scrubbing to re- 
move any grease and 01 J- 

Don 't get either of these 
into the filler caps, The idea 
is to have the surface of the 
battery clean and dry , as 
current will leak along the 
grease and dirt between the 
terminals and slowly dis- 
charge the battery. Prevent 
corrosion on the terminals 
themselves by applying 
grease to exposed metal. I 
find that Never-Seez, or 
some other antiseize lubri- 
cant , is good r but messier 
thangrease. Don T t use oil, as 
it tends to migrate onto the 
battery top, and collect dirt 

Periodically charge the 
battery to keep it at peak 
capacity, as batteries age 
much faster when they are 
discharged. Once every cou- 
ple of weeks is fine „ and a 
brief charge from a 4- or 6- 
amp charter should be am - 
ple. Don't leave a trickle 
charger connected perma- 
nently. I have a " 'float" 
charger , intended to be 
hooked up and charging 
full-time, but I don't tike to 
use even that for longer tha n 
a day or two. 

Be sure the cells are filled 
to the mark, and don't use 
anything but distilled water 
to fill them . 

Illuminating 

Situation 

I want to tow admail camping 
trailer with my new Eagle 
Premier, The RV dealer 
wants way too much money 
to hook up the trailer lights, 
and says that I’ll have louse a 
switch Yetermed to the brake 
pedal for the brake lighp?. 

The Eagle dealer says it's 
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because of the '"lamp outage module," 
They don't want anything to do with the 
whole project. 

LEROY NELSON 

CHARIjOTTB,!^ 

It used to be that you could simply tap 
into the wiring harness in the trunk 
and hook up the trailer lights on most 
any car or truck , Usually the only real 
change necessary was to use a heavy- 
duty flasher relay. Then people started 
to tow with foreign cars that usedadif 
feren f num ber of lamps. Th is required 
either an adapter box, or extra bulbs on 
the trailer. 

Now we're seeing cars that Ajiouj 
whether any of the running lamps are 
burned out r tike your Premier with its 
outage module Splicing into the wir- 
ing harness could possibly damage the 
circuitry in (he niodule . 

Go back to the dealer t and order PIN 
4443972 , It's a wiring harness that 
wilt plug into the Eagle harness in sev- 
eral places. It has several relays to iso- 
late the trailer lights from ike car's 
tights . You (or your mechanic) will 
have to drill several holes to route the 
new wiring, but there won't be any 
splicing. There’s even a provision for 
backup lights. 

Tiny Bubbles 

My Cavalier has little drops of water in- 
side the lenses of the headlights on 
damp days , I "■ ve re placed one of them al- 
ready, and it's i\ little better, but how 
can 1 keep this from happening? 

WILLIAM DARLING 

GROVER’S M I LL r NJ 

your Cavalier has headlamps with 
plastic lenses (nearly shatterproof) 
and separately replaceable quartz- 
halogen lamps , There's a rubber seal 
to keep out running water and bisects, 
but the interior cavity of the reflector is 
vented to outside air. 

A srnatt amount of moisture collect- 
ing inside the housing is normal. It 
will burn off as soon as the lamp’s heat 
warms up the air inside , usually with- 
in a minute or two of turning on the 
lamps. 

Take Me Higher 

In the November “Letters” column f we 
responded to a letter from a Mr. Clarke 
taking issue with the boiling point of 
radiator coolant being tower at higher 
altitudes (which was asserted in “ All- 
American Highways f May W, page 
66). He pointed out that modern cars 
with pressurized radiator caps main 
tain 13-14 psi inside the radiator , and 
there's no change in the boiling point, 
regardless of the altitude. 

And wove been getting mail from 
readers on the topic. Lots of mail. 
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TIP 



Rust Never Sleeps 

You've mourned up a new sel 
tires on I hose old rims you found 
behind a stack of furniture in 
back of the garage. And the nex 
morning they're flat. 

Hmmmm.. .those new tires 
shouldn't leak — Ihey ve never been 
on the ground before? 

Whal the fellow who mounted the 
liras should have done first was to wire- 
brush the surfaces of She rim where 
Ihe bead sits to remove corrosion and 
flaking paint. Undoubtedly, the air is 
leaking through the loose rust and 
paint To prevent Ihe rust from coming 
back, paint the bead-seating surfaces 
with some sort of rusbresistanl paint. 
Allow 24 hours lor the paint to dry, or 
the nm will bond itsell permanently to 
Ihe tire. 



Both we and Mr r Clarke arc part 
right The actual temperature at 
which coolant starts to boil is depen - 
dent on the absolute pressure inside 
ihe radiator— the higher the pressure, 
then the higher the bulling point of the 
coolant. 

There is a J4~psi difference between 
the inside of the cooling system and the 
outside r courtesy of the spring inside 
the radiator cap. This difference is suf- 
ficient to keep the boiling point above 
your car’s normal operating lemp T 
evenat the top of Pike's Peak ( 14,306 ft. 
above sea tevell , where the air is only 
slightly fnore than half as thick as it is 
at sea level. 

But the absolute pressure inside the 
radiator is the sum of that 14 psi and 
the outside atmospheric pressure t nor- 
mally about 14.7 psi at sea level. That 
absolute pressure inside the radiator 
will be lower at higher altitudes where 
the outside pressure is lower. The bot- 
tom line is that the assertion in the 
May 1 89 issue that the boiling point 
goes dawn as the altitude goes up was 
correct . 

You Can't Do That 

[ have a 19#7 Celiea. It runs pretty well, 
hut 1 wondering if there is. any emis- 

sions equipment I could remove for bet* 
ter mileage ami power. 

JIMMY CLARK 

HAN9JSOR0, IN 



No, 

/ thought about leaving my answer 
as that single syllable f but decided Td 
better take this opportunity' £a remind 
everyone of two things. First off. ifs il- 
legal in many arms of the country to 
remove emissions control items. Sec- 
ondly, unlike a generation ago , emis- 
sions devices aren't taeked-on-^they're 
integrated into the rest of the engine 
calibrations. Removing them is mare 
than likely to result in a net decrease in 
performance . 

Short of removing the entire fuel- 
injection system and replacing it 
with a brace of carburetors, you're 
outta luck , A nd even at. that point, you 
will undoubtedly see a decrease in the 
mileage to accompany any possible 
i ncrease in power. 

Needled 

1 own a 1986 Camry with an inaccurate 
speedometer. I removed it with the in- 
tention of moving the needle on the 
shaft as an inexpensive method of cor- 
recting it. I discovered a lever which an- 
chors the mainspring, and by moving 
the spring to a different notch, was able 
to change the tension on the spring and 
correct the error. Neither the local deal- 
er's mechanics nor Toyota's support 
people knew’ anything of this. 

KU RT LARSON 
LAKE CHARLES, LA 
(Please turn to pa§eil) 
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Reach new heights 






SIERRA 



W hen it comes to pick- 
ups, some buyers set 
their sights higher. 
One look at the 1990 Sierra, and 
you'll see why that suits us at 
GMC Truck just fine. 

Sierra is the full-size pickup 
bom and bred to be nothing less 
than the best truck we can bring 
you. Able to go just about any- 
where, with shift -on -fhe-ffy four- 
wheel drive and the unmatched 
standard muscle and torque of 
the 4. 3 -liter Vbrtec V-6. Then 
stop just as surely with rear- 
wheel anti- lock brakes. There's 
even a new sport handling pack- 
age available, with special low- 
profile tires and gas-charged 
Bllstein shocks. 

Of course, Sierra's also big on 
comfort. And its advanced, aero- 
dynamic styling is so far ahead 
of its competition, 4-Wheei & 
Off-Road magazine said, “it is 
now the benchmark against 
which all other products are 
being measured." 

The 1990 Sierra from GMC 
Truck. It's the one pickup every 
other truck on the road has to 
live up to. 

For a catalog and the name 
of your nearest dealer, call 
1 -800-VALU E90 
(1 -800-825-8390). 

= t*5 CWTOrtfMjfi 

GM and Wrra are trademarks of kene^l 
Corporation Ail rkjht&i'ewrrtd 

L£t‘s^MogetHi?r buckle up. 
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0 H GMCtruck 
I t's not just a truck anymore.® 
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Many cars with mechanical speedas 
do haveallemate drive gears available 
to cornet ibr things like larger tires 
— hi it I don't know of any car manu- 
facturers that suggest that the 
speedometer mechanism be serviced at 
the dealership level. So I'm not sur- 
prised Ike dealer was in the dark. 

But— you say you were going to 
move the needle on the shaft . itees that 
mean that the needle didn't sit at zero 
when the ear was at rest? That's not 
necessarily a problem. Speedometers 
can have either an offset problem, ora 
percentage error f or both . Changing 
the spring tension would ha ve an effect 
on percentage errr/r, but you d have to 
calibrate the speedo at two different 
speeds over a measured mile to find the 
exact error. 

if the odometer is off by the same 
number of miles per hour at, say, 30 
and 80, you probably have an offset 
problem. In that case, move the needle. 
If the percentage of error at two speeds 
is the same, ids a percent error, and 
you should move the spring. 

But frankly r I don't recommend 
messing around in there. Find a 
speedometer shop and get it calibrated 
properly. Smokeys have heard all of 
the stories about speedos being off 
— cuiri the ticket he’ll write will proba- 
bly emt more than the. calibration. 

Shakin Street 

I a 1SB5 Hoods Aramd, Itshakesa 
little when braking. What can I do to 
eliminate or reduce this shake? 

MARK WALTERS 
ARLINGTON, TX 

First, be su re that your tires are all on 
straight rims, that they are. round and 
properly balanced, and the rims are 
mounted square on the hubs. Mostly 
you want to eliminate the possibility of 
any shake from the tires because the 
problem is probably in the brakes. 

Get a good brake technician who 
knows Hondas to go through the discs 
and drums looking for out-ofdrue 
conditions. You can do this yourself on 
the discs if you have or can borrow a 
micrometer and dial indicator r Total 
runout should he no more than a cou- 
pie of thousandths. For drums, you'll 
need a specia l tool T racking down vi- 
brations that appear only under brak- 
ing is usually pretty straightforward, 
hut too lengthy to discuss here. 

Honda discs are notorious for being 
difficult to machine properly, even on a 
goad di$c brake lathe. If you can't get 
the job to someone who has an on-the- 



IX) YOU HAVE A CAR PROBLEM? 
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car lathe, f d buy new discs. 

Too Cool 

My 4 S7 Mustang seems Eg have an idling 
problem after it's warmed up, but only 
on cool, humid days, The idle goes up m 
high as 2000, and if I shut the engine off 
fora few seconds it returns so normal for 
a while. 

The Ford mechanics have replaced 
the processor and a lot of other stuff, but 
they admiUheyrion 1 ! have a due, 

MARK BRISETTE 
HULL QUEBEC 

Well, if its only d problem, as you say, 
on days when the humidity is high, 
and the temperature is Cftdi — but is 
Still above freezing— then maybe I can 
help. Carburetor icing happens to fuel 
injection too. 

When cod, humid air goes past the 
venturi + ifs temperature plummets 
rapidly to welt -below freezing. Most of 
the water will turn to ice, and can 
build up in places like the idle air con- 
troller passages, around the edges of 
the throttle plates, and generally 
where it's not supposed to be. Shut the 
engine down, even for a few seconds, 
and the thin ice will melt enough to 
dropoff. 

Look for problems in the thermo- 
static air cleaner, which pipes preheat- 
ed air into the system. Also there’s a 
water hose that preheats the manifold 
near the FI throttle body, so make sure 
that's flowing hot water in good, quan- 
tities. m 



SERVICE TIPS 

1 A howling noise under bracing on 1 96fl 
Eagle Medallions may be quieted by add- 
ing s ik brake shoe silencer pads (PM 
J1206158) between [he rear shoes end 
the backing plate, T$B 05^ 52 B9 P 1 770 

■ Chevrolet TS8 37- 145-60 specifies ac- 
ceptable internal resistances Iqr disErjbu- 
terieSs ignition system coils used on DeLco 
Type il/OlS. Measure coite both cok* and 
hot. as resistances may change as the co*l 
warms up. 

■ Some 1967 Bonnetf tes wHh 3,s roller 
Utter engines may have a val veiiain clatter 
on Initial startup until the pushrods are re- 
placed with another set (PM 26532162] 
0.057 in. longer. Thisraodition may be an- 
noying. but engine durability will not be af- 
fected, according to TS8 ST-StGasotine)- 
22 

m Cadillac TS0 S7-3-B applies Ed Caddy 
alloy wheels,, but the repair procedures in- 
volving patching teaks with RTV Silicone 
apply equally well to any leaky alloy 
wheeL 

■ 1939 Jaap Grand Wagoneers and 
trucks have revised Iron! wheel lOe-ifi 
specs, according loTSU 02-57-66. The 
new specs call Itx a total toe-in of 0 Eo 5fS2 
to., dlvkted equally between the right and 
left sides cl she car. Camber, caster and 
steering aids inclination remain un- 
changed. 
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THIS IS ALL 



Do you know what shocks most 
burglary victims? How easy it 
wos for the intruder to 
break in. Most burglars 



A BURGLAR NEEDS as a crowbar They're in 



TO GET TO 



and out in minutes. And 
they're usually undetected by 
neighbors or passers by. 

■ bb ■ ■ ■ ■ BkH Now Espion has made 

BJF If ft ■ I Ifl HI kV protecting your home 
n VHUlHDhE# and valuables just as 

easy, thanks to the 

Homewatch 2000. 




r 



n 



! THIS IS ALL 
I YOU NEED 
I TO STOP HIM. 




la receive mformalion about one erf the ea&iEL" and most eFfectfve 
hame security syiSomi available — and to learn abouMhe unil's wired 
or wiretoia e* pom ton occetiartoi— eomptore and mail ibis coupon, 
Or, So receive yaur own Espton Homewntth 20QO r Call tout toll-free 
number below. 



Oty: . ffait- Dp; 

I 



1-800-548-7313 

Man.-Frk, Sarn-Bpm EST 
Each Espian Homewatch 2000 is $^99. 99 plat shipping and handling. 
M A residents^ubjecl So sales tax; V I SA/MasterCard accepted. 




1 37 C qli forma Street, Ne wt on r MA 021 5 B. 61 7-5 27-7700 




Unlike most security systems, 
which ore difficult to install and 
use, the Homewatch 2000 is 
ready to go in minutes. You 
don't have to cover every possi- 
ble point of entry, because the 
unit uses two sensors— motion 
and heat— to guard the space 
within your home. And it's all 
housed in a compact unit that 
plugs into a standard outlet. 

No Further wiring is necessary. 

This kind of technology is usually 
found only in expensive commer- 
cial systems. But the Homewatch 
2000 is as easy to afford as it is to 
install and use. We even provide 
a videocassette, "Homewatch 
and Home Security" with each 
unit to help you maximize your 
home security plan. 

So dip the coupon— or call 
our toll-free number to get 
more information about the 
Homewatch 2000. It's one of 
the simplest steps you'll ever 
take to make your home a 
tough target for burglars, 
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AUTOMOBILES 



The goal is to totally reinvent the 
car business. 



BY JIM DUNNE. Detroit Editor 



JANUARY mo 



_ YEARS 

ago this 

■ General Motors 
Chairman Roger Smith made a billion- 
dollar decision thoi mold ultimately change 
l hi* way America ns chouse the small ear they waul to buy. 

"Build Saturn," Smith told his managers. With t hnsc 
words he put into effecL what he described us "the key loti M's compeli 
liveness, survival atul success as a domestic producer.’ - 

Its no secret Lhut GM's historically dominant grip cm the American car market 
has been weakening. Imports, especially the small Japanese cars, have been 
gnawing away ul GM‘s market share for decades. The erosion has l*‘i*n relent- 
less. In the last ten years UMs share of U,S. car sales has dropped fr< un a power- 
ful 45 percent to a tenuous 4*1.6. 

As long ago as 1959, (ill began its campaign to tight import market penetru- 
tinn. To understate things a trifle, it's been a war with few victories. Ke member 
(’or vair? Vega?(-lu»vetle? Built with traditional GM methods, each of these cars 
failed its mission. Critics say they were overdesigned, or over weigh! . or too cost 
3y to build in the U.S.— or, just not in the same quality ballpark as the imports. 

Whatever the reason, GM has been forced to use imports and or joint venture 
fill's like Geo Storm, Prizm and Metro, or the Pontiac LeMans to fill out its small- 
car offerings. 

From the start. Smith’s plan was fairly simple, (’reate a cumpleudy new car 
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SATURN RISING 



Autfw h^i ipied on 
Saturn i progress at 
QM S MiHord 
Proving Grounds 
through Kv*rai 
stAgaat 
development, as 
shown by these 
heavily disguised 
prototypes. 





tion-wagon variant fr planned. 

The new car is uniquely designed, 
unlike any other General Motors car. 
It features a new engine, a hybrid ap- 
proach to making body panels and 
styling details that will set it apart 
from other cars in its class. It will be, 
according to Smith, “fully competi- 
tive with the beat of the imports*” 

In all, GM says it will spend aome 
11.9 billion to get Saturn on the road* 
For that investment, GM hopes to 
build 120,900 SaLums during the first 
year, then work up to as many as 
240,000a year. 

These production numbers are cer- 
tainly not record-setting compared to 
some other domestic plants— Chevy, 
for example, builds and sells that 
many Corsic&s and Bereltas in eight 
months — but they would prove that 
Saturn, and GM, can compete against 
the best of the imports, especially 
those from Japan. 

Like most automobile on veilings, 
Saturn's details are being kept &s se- 
cret as possible until the vehicle is 
ready for sale. However, the atten- 
tion on Saturn has been so intense 
that many of the plans and design 
details have become common know- 
ledge among the Detroit 
cognoscenti. 

From that 



information, we've been able to put 
together a fairly complete description 
of the car itself, and of its probable 
performance. We alao have a pretty 
good idea of the price tags Saturn* 
will carry. 

Engineering 

Technical details are straightforward 
and contemporary , though not what 
could be called leading edge. Front- 
wheel drive, a 1 .{Miter 4-cylinder en- 
gine, 4 - wheel disc brakes and a choice 
of 5-speed manual or 4-speed auto- 
matic transmission. Theunitbody 
Construction rides on independent 
suspension and coil springs at all four 
comers. 

Two versions of the engine will be 
built, one with a single-overhead cam- 
shaft and a performance version with 
twin cams and four valves per cylin- 
der. Early dyno testing indicates Lhe 
base engine will be rated 95 hp, while 
the dohe version will make about 125. 

Engine blocks and heads arc out of 
the ord inary in that they are all alumi- 
num alloy and are formed by the lost- 
foatn casting process (see sidebar). 
Early tests of the engine in prototype 
Saturn cars indicate that fuel econo- 
my will be competitive with some of 
the better imports in their class. On 
t he EPA schedule, the car is expected 
to deli vt-r 28 mpgm city driving, 86 on 
the highway, with a combined aver- 
age of about 30. 

Hy way of comparison, the 1.6- 
liter Toyota Corolla is rated at 
25/29 mpg for city/highway driv- 
ing, and the l, 6-liter Honda Civic 
is raSed 38/87. 

The competition 

Origin ally designed to compete 
against i Ottilia and Civic, the leaders 
in lhe ^uiicumpact class. Saturn insid- 
ers claim that their car will be the big- 
gest subcompact on Lhe road in 
erma of EPA interior- volume 
ratings. Wheelbase for the 
4-door will be an unusually 
long 104 in. {Corolla is 95.7, 
Civic 98.4), while the coupe 
wheelbase is 99.2 in. Over- 
nil length is in the 170- to 175- 
in. range for the sedan, and 
■ ■inly 162.4 for the coupe. 
i urh weight is expected to come in 
at about 2500 pounds. 



Sedan has roomy modern look. 



company, one that wouldn't be bur- 
dened by GM's vast bureaucracy. 

It would have to be lean in terms of 
number of employees, and use the 
most up-to-date assembly, design and 
technology. It would have Lo establish 
a new relationship between labor and 
management. Costs would have to be 
kepi to an absolute minimum by 
stressing efficiency , not only in the 
way the cars would be built, but in the 
basic structure and setup of the whole 
organization. 

Today Smith and General Motors 
are entering the final stages of the 
Saturn project. A new r factory in 
Spring Hill, Tennessee has been built. 
It is probably the most modern arid 
sophisticated ear-assembly complex 
In the world. Veteran CM workers 
hEive gone through intensive training 
that focuses on world-class quality. 
Saturn dealers are readying new p 
showrooms dedicated exclusively to 
the new nuike- 

Six months from now Smith's vision 
of the Saturn car will be officially un- 
veiled to the public. Briefly p w r hatyou 
wilt see is a subcompact car built in 
t w lj body styles — a 4-door formal se- 
dan and a sporty coupe. Later, a sta- 
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Those specifications run contrary 
to company claims of subcompact size 
and edge Saturn upscale toward the 
compact class, where it would com- 
pete with Toyota Canary and Honda 
Accord. The distinction is important, 
since it has a very direct bearing on 

pricing for the new car* When it was 
first announced in 19S5, Saturn's 
price was forecast for under $10,000. 
And that still might be the base price 
of a hare-bones model. But today's 
Camry and Accord can run well be- 
ynnd which would put Saturn 

in the midrange of car prices, well 
above the majority of small i m ports. 

Exactly w ho the competition will be 
remains a critical question, one that 
Saturn executives won't answer until 
later. If Saturn squares off against 
Corolla/Civic-class cars, the price will 
be at least $3000 less than what Sat- 
urn would have to command versus 
Camry/ Accord, 

The official word from Saturn i* 
that the car started out as a subeom- 
paet, but buyers want more room. So 
the car has grown up to the size of a 
cuppacVaubcompact. Another rea- 
son might have to do with profitabili- 
ty, The bigger a car is, the more 
opportunity there seems to be for 
profit. 

The final price decision, predict- 
ably. won t be mad e until the eve of in- 
troduction. 

“Well look at the competition once 
more just before malting an announce- 
ment/ 1 says Saturn president Skip 
LeFauye, "But we don't think our 
price will drive people away,” 

You will be able to buy a Saturn car 
starting next fall at one of the 85 to 90 
dealerships planned for major mar- 
kets around the U.H. at introduction 
time. At Saturn's insistence, the cars 
will be displayed in exclusive show- 
rooms, though dual dealerships are 
expected, which has become standan I 
practice for the establish me me of nv Vi 
franchises in the U + S, today. 

Wherever the car slots in, 

Saturn is still expected to 
fulfill GM's stated inten- 
tion. voiced by Roger 
Smith, of producing “an 
American vehicle that can 
beat the Japanese in the cur- 
rent small-car race." 

u We wilt be as good as the best 
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competitors right from the start," 
says LeFauve. “And we think people, 
in their hearts, want to buy Ameri- 
can. In surveys we've heard 'if you 
can build a car afi good as the imports, 
we'll buy it/ * 

Design 

One feature that Saturn officials de- 
manded from the start was a 4-pas- 
senger car that presented a look that 
different from the standard GM style 
of today. What they had in mind was a 
car that could lie mistaken for a Japa- 
nese make more often than for a 
Chevrolet, 

From the photos of prototype bod- 
ies that have appeared in these pages 
over the past couple years, that effort 
seems to have been successful. In 
fact, the styling has more reach than 
simply matching the Japanese, It ac- 
tually breaks some new ground, espe- 
cially in the design of the greenhouse. 
At Lht l front and rear you son the 

glass-post look s where glass from the 
doors appears to butt up against the 
windshield and the rear window , 
masking the A and C iwf pillars. 

By using glass to cover both Lhe 
front. and rear pillars, and by covering 
the central H-pillar with blackout 
paint, Saturn designers have created 
a light weigh l appearance for the car, 
one that creates the illusion of the roof 
cap floating atop what appears to be 
all glass supports, 

Beyond the obviuUs differences in 
the number of doors* styling of the se- 
dan b markedly different from that of 
the sjHiriy little coupe. The coupe has 
hidden headlights, while the sedan's 
are only partially covered. The coupe 
also has a more rounded bdtlme Lhat 
swings upward at the rear while the 



Evokiihan of Marum i 
g I k pan nyiJng 
an te seen Jntfili 
serte of shots, taken 
oversttWflH nonpn 
during prototype 
dewfopmtrA, Gfa±s 
wraps around A- arid 
Opillamo provide 
airy, open feeing. 

vaLive, with a traditional formal 3- box 
design, w r hile the coupe isa2-hox fast- 
back. 

Both models use steel and plastic 
for exterior body panels. Generally, 
Lhe vertical panels* , like doors and 
fenders, are made of plastic and 
formed from plastic sheets on heated 
dies at the Saturn factory. Some cur- 
ing time is needed to fix the shape. 
The horizontal panels, those that 
might bear loads, like the roof and 
rear deck, are made of standard auto- 
motive sheet sleel formed on high- 
production dies. 

You can't tell the difference be- 
tween the plastic and steel body parts 
by merely looking at them. Both are 
painted the same color with a new 
paint process that uses thin coats of 
color topped by a thick layer of clear 
coat. 

Although most agree that Saturn 
lines are fresh, few are willing to call 
the design a trendsetter, 

l The glass-pi Jlar look isn't a Saturn 
trend,' 1 says Chrysler design vice 
president Tom Gale. “It's an industry 
trend, Y ou see that on other cars al- 
ready. 

“But the plastic body panels are im- 
portant. They'll cut down on the lead 
Lime it normally takes to make styling 
changes, and that's a plus." 

Saturn's chief of manufacturing, 
Guy Briggs, says that it is also much 
easier to assemble a car with plastic 
panels compared to a car with a weld- 
ed steel body. 

“Workers on the assembly line can 
reach inside the car through holes 
where the panels are later attached/ 1 
he says. "The body panels are bolted 
or glued in place after the interior 
work is completed. That makes for 
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SATURN MANUFACTURING PLANT 
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easier work on the line, anti better 
quality overall, M 

Assembly 

How can Saturn build car^ that match 
the quality of the best of the competi- 
tion? The answer you get from Saturn 
managers and workers is a deceptive- 
ly simple one; People, 

° Ultimately, people will make the 
difference / 1 Brings explain*. “Other 
companies can buy the same technol- 
ogy we have. But the bottom line 
comes down to the people who oper- 
ate and maintain the equipment. 
That's where the difference is. " 

4 * 



The Saturn workers are a unique 
group, and* promising one. All of the 
factory hands are veteran GM em- 
ployees who volunteered to come to 
Saturn. For all of them, the new p as- 
signment meant a family move to the 
Spring Hill area, which was little 
more than a wide place in the road 
three years ago, and in some cases 
even a reduction in pay* 

"They come here not with the 
promise of a bonus, but for the oppor- 
tunity to participate in design deci- 
sions * says LeFauve. "Our workers 
are taking great risks coming to w ork 
here. So there is not a casual attitude 



toward business at any level, M 

Saturn union workers are under a 
separate United Auto Workers con- 
tract. one that leans heavily toward 
worker participation in running the 
plant. Line workers, for example, 
were sent to machine tool builders 
here ami in Japan tu oversee— and. in 
some cases, custom refine — the pro- 
duction equipment they will be using 
to build Satums, 

You will see other new ideas in pro- 
duction efficiency at Saturn, includ- 
ing just-in-time delivery of parts and 
materials, an inventory reduction 
technique that was developed in Ja- 
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SHEET STEEL 
PREFAB STAMPINGS 
R/W PLASTfC 
fbsiished plastic 
details 




The Lost-Foam Casting Process 



S ATURN'S ENGINE uses no special 
new technology, but building the cyl- 
inder heed and engine block with the 
iosl-loarn casing process is unusual, Iff not 
unique, tor a hfgh-voluifw production auto- 
mobile- At the Saturn foundry, the casting 
process is designed to produce dose-toler- 
ance engine pads a! a high rate of speed. 

The lost-foam process elans with a form 
fashioned out of polystyrene, a male rial 
similar to that used In ordinary carrycot cof- 
lee cups. The form Is the exact replica of the 
pan tabs cast This torn is buried in a sand- 
fi lied flask wilh a vent hole protruding. Mot- 
ion metal is poured into the hole where it 
vaporizes the polystyrene away. 

At Spring Hill, the process starts out with 
the delivery of crucibles of moftan aluminum 
by bottom-dump semitrucks, The aluminum 
Is unloaded through a launder system to 
electric furnaces that raise ihe Temperature 
from the delivered T300T to about 1350* 
1400°. From there the aluminum goes into a 
standard casting process where ihemetafis 
poured on top ot Ihe toarn forms. 

After 20 minutes, when the metal drops 
betow 7&FF t both sand and the casting are 
dumped out ol the toumdng flasks while the 
aluminum pan moves on to final machining 
lines. Benefits of lost-loam aluminum cast- 
ings come from its light weight and the preci- 
sion of the casting process . 

Parker Stream, the business team leader 
at Saturn tor engine production, claims that 
he gets excellent dimensional control over 



Molten aluminum Is poured into sand 
molds, melting and displacing Styrofoam 
cores (above]. Sand molds arc stripped 
away from roofed afurUnum castings (top | . 

the casting. One result: Parts that are added 
lo Ihe block and head later are In perfect 
alignment. In addition, there is toss need to 
machine ott excess slock because Ihe final 
partiscasl correctly from the beginning. 

"We aJeo pul a lot of detail In the casting 
that would normally have to be machanod in 
later/' says Slroom "That includes things 
like oil return Shies and the oft filter pad/ 1 

Lost-foam parts are not simply copies ol 
cast-iron casti ngs. L, The part has to be spe- 
cially designed tor this process/ 1 Stream re- 
tales. "But that gives the engine designer a 
chance to make a casting that bypasses a 
number of normal machining steps." — AD. 



pan. Another example is an engine as- 
sembly line whose height goes up and 
down at various stations to optimize 
specific operations. 

In addition , all Saturn employees 
are walked through the various con- 
struction details of competitive mod- 
els like those from Honda and ToyoU- 
Compelitive cars are brought into the 
Saturn factory where each employee 
is shown the techniques and quality 
levels. At one Lime last spring, the in- 
struction garage contained all of the 
current Honda models for the work- 
ers to inspect, 

Saturn is not burdened with multi- 



layered job assignments. Taking a 
page from some Japanese factories, 
only three worker classifications will 
exist in the Spring Hill plant — 
worker, electrician and mechanic. In 
some GM plants it's possible to find 
upward of 75 different classifications. 

Saturn's offices are also staffed 
with U AW members, to make certain 
the idea of union participation is 
spread throughout the company. 

"We want the involvement of the 
UAW in business decisions,” says Le- 
Fauve. "There is a real value added 
when communications flow between 
management and labor. And the sub- 



jects aren't just work rules. They're 
business decisions, too." 

As Saturn draws steadily closer to 
its production startup next JuJy P an 
outsider can sense the increase in con- 
fidence at the company. 

"We'll be every bit as good as the 
competition from the first ear/' says 
Briggs, "And from then on we'll get 
better." 

LeFauve is even more confident. 

‘The question is not, why buy a Sat- 
urn when you can buy an import,” he 
says with a grin. “It should be, why 
buy a Honda or Toyota, when you can 
buy a Saturn,” PM 
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BOATING 



Gone are the sluggish, Spare metal boxes of old. Today's pontoon boats 
* -■ are upscale, stylish and surprisingly fast. 

BY TIM BANSTi PM Photos' by Skip Gandy 



W A KB SPEED and 0 

force cornering aren't 
the only measures of 
performance. Although 
less demand ins than muscle boats, 
weekend party cruisers have their 
own st 6 t of standards. The best of 
these boats are adept at leisure ex- 
ploring handling extensive passen- 
ger lists ami accomplishing thin with 
all the comforts uf home, such as wet 
bar, beverage dispenser, entertain- 
ment center, TV set and barbecue 
grill- No other craft on the water ful- 
fills these requirements better than a 
pontoon boat . 

Perhaps the most attractive quality 
of pontoon boats, especially for the 
very youngest and oldest members of 
the family, are their reassuring sense 
of security, These Ft Vs of the water, 
even the smallest, barely react to 



waves and wak e . heea use of t he i r gen - 
croua size and stability. Passengers 
hardly think twice about walking 
about while underway. 

Speed and handling, while not the 
leading nincems, aren't entirely ne- 
glect ed, either. Many party platforms 
are quick enough to tow waters kiefs 
and a few rip along at oh mph. They 
may not Ik- the most nimble handlers 
on the lake, especially when ducking 
into the wind or fighting a current. 
But that's not to say they’re clumsy. 
And while they don't turn on a dime 
like a nemi-V hull, whm they lose in 
handling they gain in extremely shal- 
low draft and rock-solid stability. 

With t his in mind, the PM test team 
hand picked a fleet t»f four pontoon 
bouts representing a cross section of 
current design trends. They range 
from a spare fishing model to a radical 



speedster, from a high-tech dm ler to 
a top-of-lhe-tine cruiser as luxurious 
as Cleopatra's barge. 

The fleet was assembled at the 
Gallatin Marina nn Tennessee's cn ve- 
st milled Lake Hickory, a meandering 
waterway that rewards weekend 
explorers with views of pristine 
wilderness, blue grass farmland and 
glittering mansions — many of which 
are owned by country music stars 
from nearby Nashville. 

All boats were analyzed by the test 
team in a rigorous fashion, but be- 
cause they differed so widely in pow er 
and siae, no head-to-head compari- 
sons were made. What emerged affix 
three days of testing was an overview 
of leading pontoon boat designs and 
an appreciation (if how well these 
craft fulfill their iet-the-good-Limes- 
rnll mission. 
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Godfrey 2600 
Sanpan Royale 

Ho you want a barbecue grill for yomr 
pontoon boat? No problem, OoldrTV? 
Included. Pump-actuated beverage 
riUpuluser? Standard equipment, fcln- 
tertainmant center? Naturally. In 
fact, i he Satipan Koyale's approach lu 
the grjixl life quite impressive, If not 
downright overw he Imii ig. 

The 2li-footcr s deck is divided into 
i hree areas: ] . how patio forward of 
the rail (with gas grill), 2 , midship 
lounge wit h port dinette table, and 13. 
L -shaped aft lounge wit h wet bar, di- 
nette table and helm. 

Interestingly, overhead storage 
mm part merits with ultrafirm Velcro 
latches are built into the sunroof. This 
is an Ideal, out-of-the-way location for 
the TV and a few light objects, such as 
towels and life vests. Other onboard 



amenities include in-dash Low ranee 
depth finder and pup-up changing 
room with marine head. 

The test team was equally im- 
pressed with the Han] tan's stability, 
cornering and tracking. However, we 
were disappointed in overall perform- 
ance, due to the small 5ft-hp Yamaha 
outboard motor. We feel most boat- 
ers, especially those who appreciate 
the Sanpan's dueling array of high- 
tech features, will opt for an mu hoard 
closer to the HKI-hp rang?. 

Despite the deluxe approach, some 
latches didn't quite fit doors and some 
fasteners inconsistently mixed wing 
and lock nuts. Also, we would have 
preferred a more careful approach to 
niarinizatirm of the wiring connectors 
and fuse block. 

On the plus side, the Sanpan Royale 
represents a unique cum pro mist be- 



tween all-out, high-tech luxury and 
superb dollar v alue. M imu engine and 
trailer, retail price is .$1 1.600, Price 
for u complete boat-engine-trailer 
package is $ 1 11,21)9. 

Grumman 20 

Fish N FUriShip 

In many ways the (Irumman Fish 'N 
Funship is the classic pontoon boat: 
Aluminum floats, flat deck, side con- 
sole, aft sunroof, outboard motor and 
an appearance that quickly declares 
the twin goals of functionality and af- 
fordability, What makes the drum- 
man unique is that it V also a dedicated 
fishing hi ml with an IH-gulton at ‘rated 
live well, twin jiedestal casting seats, 
electronic positioning motor and 
Low ranee fish finder. 

Like all pontoon boats, this 20-foot- 
er has plenty of mom fur passengers 



POPULAR MECHANICS • FANU-M7V I WO 



49 




and seats nine, but we found Lhe Fish 
'N Fun-ship broke rnnka with the fleet 
by sporting few standard amenities 
beyond ice chest, drink holders and 
Bimini top. The minimalist helm, for 
instance, was bare of instrumenta- 
tion. The payoff for Grumman's spar- 
tan approach, as always, is on the 
bottom line. The Fish 'N Funship re- 
tails as a package for $9875, which in- 
cludes 50-hp Suzuki outboard with 
power trim, positioning motor, elec- 
tronics and a trailer. 

Underway, the Grumman demon- 
strated adequate speed and stability, 
but two less desirable characteristics 
were revealed: l, a wet carpet under- 
foot and 2, slight flexing caused by in- 
dependently twisting pontoons. Both 
problems could be corrected by in- 
stalling a full-length splash plate 
between the deck and pontoons, a 
Standard component on the rest of the 
fleet, A redesign of 1990 model engine 
boxes is planned by Grumman, which 
will cut down on turbulence and help 
solve the wet-carpet problem. 

One successful element is the twin- 
shelf design on the transom, replacing 
the swim platform. Fishermen will 
And these useful for installing two 6- 
gallon fuel tanks, for extended range, 
and dual batteries, for running elec- 
tronics and positioning motor. The ar- 
rangement also keeps gasoline and 



battery acid as far away from passen- 
gers as possible. 

As mentioned, the Grumman is a 
spartan fishing platform, and fit-and- 
finish was not a strong suit. This was 
especially evident in Lhe jury-rigged 
binnacle control mounting with deep- 
ly protruding through -bolts, squared 
corners (instead of rounded) on the 
coffee table/ice chest, and vibration 
rattling while underway. 

The key to the Grumman's appeal is 
price and in this area it's easily the 
fleet leader, 

Harris FloteBote 280 
Royal Heritage 

It p s impossible to find a straight line 
or squared edge on the 280 Royal Her- 



itage, which takes curvilinear design 
to new heights. The Royal Heritage 
melds the bent of upscale aluminum 
sind fiberglass construction into a 
highly stylized look where every ele- 
ment consists of flowing lines and 
sweeping curves. 

The deck is laid out in two semicir- 
cular modules, each comprised of 
deeply cushioned seats centered 
around a coffee table/cooler [forward) 
and pedestal-mounted table [aft). 
Curvilinear shapes even extend to 
cabinets, consoles and the sturdy alu- 
minum railing enclosing the d eck. 

In addition to new -age looks, the 
Royal Heritage is easily the Rolls- 
Royce of the fleet. Upholstery is espe- 
cially soft, smooth and w r ell padded. A 
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$8876. complfite package 



Minutrelurer Address 



Godfrey Marine 22787 County Fid . 
Elkhart:, IN 4 SB 10, {2 i9J E22-Q3fl T 



Grumman BoflflS, Bon S4&, 

Marathon, MV 13603. |SC7) 1 



last pon 

boats arc Donslnjeled of 5062 al lay 
This aluminum alloy contains 2 £ per- 
cent to 2 B pe*cenl magnesium, which 
conlributes lo its extremely high level 
□i corrosion resistance Thickness for 
shoot or coil aluminum is measured in 
gauge, which t§ a percenlaqo of an 
inch. For most pcnloon applications, 
.050 gauge lo .070 gauge is used 



rn-dish chan 
recorder. 

Fully loaded 
command coniote. 
Hlgn-mounied. 
cdiy-ro-moniior 
irtstrumenti. 
Comfortable and 
accessible controls 
Plenty of Jegroom. 



Smafl, space unit 
unencumbered by 
englrw Instrumen- 
tal I &n. Minimalist 
approach Is accept- 
able fn fishing 
model- Plenty of 
room For fish 
finder and other 
electron fa. 



TEST PARAMETERS 

Boats were propped, timed and equipped by 
manufacturer Speed and timing data are 
result of averaging four (esl runs with two 
adults aboard and matched lu tri loads Deci- 
bel levels were measured at helm in dB-A at 
I jdte speed and wide-open Ih rati le WOT). 
Fun factor (1-10) is a oombmalSon ol layout, 
features versatility, opo rational ease and 
comfort, which is as important io a pontoon 
boat as top speed is lo a muscle boat. 



MAKE MODEL 



GODFRE V 2&QC SANPAM ROYAlE 
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7 r <tep l tar gkiing an d iLshing, on the 4 aan bide 
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$12,999. rndude-s engine 



the others, but instead of rounded, 
barrel-type aluminum floats, the bot- 
tom of the Misty Harbor floats are 
configured like the letter W. Punch- 
ing the throttle pushes these foam- 
lined po ntoons onto the tips of the Ws, 
similar to being on plane. 

How do these radical pontoons be- 
have at speed? Steering required 
more effort to conquer torque than 
the rest of the fleet, but not enough to 
be aggravating. Tracking if* true, cor- 
nering is good and, overall, the ride is 
stable and dry. 

In addition to being a speedster, 
this 20 -footer is a functional fishing 
platform with two bow-mounted ped- 
estal seats and a casting ares unhin- 
dered by forward rails when the gates 
are open. Other features include 
built-in cooler and seating for 10 , 

Higher speeds demand greater 
structural support, such as extra 
bulkheads and crossmembera, so 
many of the Misty Harbor's notewor- 
thy construction details are hidden. 
On the surface, the boat is adequately 
appointed and a significant portion of 
the $13,999 retail price, no doubt, is 
consumed by the big Merc engine. 

Since structural soundness and on- 
deck simplicity are t he design goals of 
the Misty Harbor, it's hard to find a 
fit- 3 nd -finish failing. Perhaps, the 
biggest overall negative was fuel con- 
sumption — 150- horses at full gallop 
work up a big thirst, especially push- 
ing pontoons. 

Although this speedster seems to 
go against the p*ain of the leisurely 
ixm toon- boat lifestyle, Misty Harbor 
nas carved out a unique niche and 
many boaters will find the option of 
speed hard to resist. 

Resides hours of tape measure, 
stopwatch and radar-gun work, our 
three days on expansive Lake Hicko- 
ry included some Lime for fishing, ski- 
ing and scenic cruising. It was part of 
our job to determine if these pontoon 
boats are truly the versatile, good- 
time party platforms they’re cracked 
up to be. Our conclusion is they are. 
Look, somebody had to do it! HI 



KARRIS 260 HQ VAL HERITAGE 



MISTY HAaaOfl 2000 



Superb 
visibility of 
rngh-mounied 
inst rumen Li. 
In-dash dcpLh 
rounder and 
compel 
exemplify 
Rplh-ffoycf* 
approach. 



Mini? Harbor 1112 Twunliulh Si 
Humboldt, IA 50540. (515)332-1222 



Qehl functional 
uyllng can t 
be faul led. but 
romewTiaE on the 
spartan aide. 
Unobstructed 
light Nnei- 
More chan 
erwigh room to 
add electronics . 



short lisL of plush amenities in eludes 
stereo stack unit, wet bar, instru- 
ment-studded command console, 5- 
gallon freshwater tank, fold-up 
changing room with enclosed marine 
head, fold-down arm rests cm sofa- 
sty le scats and liquor cabinet. The 
helm, of course, is fully tricked mat 
with instrumentation and there i 4 
enough seating to rival a amall-town 
movie theater. The price afco reflects 
its royal heritage— $27,300. 

Not surprisingly, the Royal Heri- 
tage was uilrMStabtei due in pari to it# 
fleet leading length (23 ft.) and 
weight ['AVM pounds). Despite its 
sise, the Royal Heritage handled ef- 
fortlessly and ran with surprising 
swiftness (28 mph), The latter is due 
to a big T smooth-running 130-hp Ya- 
maha atemdrive powerpl&nt, the only 
DO in the fleet. 

Fit and finish, as mentioned, is su- 
perb throughout. Welds were flaw- 

jfcss h structural elements solidly 

supported and Heat frames n intrud- 
ed of durable nitocasL 

li was hard to find nits to pick on 
the Uoyal Heritage, but there were a 
few. For example, the heavy plexi- 
glass door on the liquor cabinet 
Bagged somewhat on its hinges. And 
two design choices were made at the 
expense of deck space: 1. curvilinear 
seating modules, although pleasing tu 



s he eye p cut off a lot of usable area, 
and 2 , stemdrive engine h which occu- 
pies more space than an outboard. 

But this upscale 28- footer has space 
enough to burn, and luxury-seeking 
boaters will applaud the final result. 

Misty Harbor 
Model 2000 

Our Misty Harbor lest machine raided 
a few eyebrows when it came off the 
trailer rigged with a Merc 150 out 
board. It raised even more when it 
clicked off radar- gun speeds of 4fS 
mph, nearly twice the speed of the 
other boats in the fleet, Willi sifter- 
market props* the scorches the 
w ater at 50 mph, 

A L first glance, it looks similar to 
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ELECTRONICS 





MAGNAVOX AZ8390 

The addition of digital audio 

tompact tfist piayWi putt new 

demands on portable stereot- 
The MagravOK AZ93V0 f S380J 
wet a dynamic boost circuit to 
handle CD s deep ban. 




The boom box is getting a sonic and stylish upgrade, and moving from 
the park to the parlor We try out 12 top portable audio systems, 

BY FRANK VIZARD, Contributing Editor; PM Photos by Brian Kosoff 



OW MUCH BOOM is in ;i 
boom box? That h s a ques- 
tion rattling everyone's 
oars since one was first 
shouldered by a dude strutting down 
the street to a portable beat. Portable 
stereos, as they are known in gentler 
society, have since graduated from 
the cityscape to the picnic knoll, the 



college dorm, the vacation home and 
the land of the guest bedroom. 

Respectability for the boom box? 
Serious hi-fi fans might scoff at such a 
notion, and with good reason. Porta- 
ble stereos generally suffer from too 
much distortion, identifiable by the 
THD (Total Harmonic Distortion) fig- 
ure tattooed to a specification sheet. 



A THD figure of 10 percent at 1 kilo- 
hertz is not Lin usual. Generally , the 
T H 1 > of quality home hi - fi componen ts 
is less than 1 percent. 

Portable stereos, nonetheless, 
have adopted a more dignified swag- 
ger since their recent association with 
the digital audio compact disc. The in- 
clusion of CD players has prompted 






the loudspeakers®* 1 1320 J are detachable, to freitltile pUKementthat delivers the best stereo effect. Large*. 7~ 

In. woolen deliver good tun from CD- radio or cassette. A subwoofer slot In the base ol the Tone DP-1515 (S4GOJ Enhancn bass reprodyctlwi 
from the attached speakers- Tone may be further adjusted with a 4-band graphic equalizer . 



SONY CFD-454 YORX DP I S 1 5 
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JVCRCX510 

A separate suftwocto powered 
by Its own 6-watt amp generates 
plenty of boom from JVC'i K- 
X51 0 \ 4320p. Up to 20 selections 
may be programmed on the 
built-in 03 player. 



manufacturers to improve the sound 
of the basic box through more amplifi- 
er power and better loudspeaker per- 
formance. More watts means less 
distortion at high-volume levels. And 
since distortion is mast prevalent in 
the bass region t the new CD hoom 

boxes have loudspeaker sections with 
larger bass-wnofers, subwoofers, or 
enclosures that are optimized for low- 
frequency sound propagation. 

Trial-by-music 

PM listened Ln a dozen top-of-the-line 
CD buujn boxes to see if they deliv- 
ered on CD's promise of crystal -clear 
digital sound. All together, they were 
a weird- looking crew — some boxy, 
some sleek, smile curvy, and all differ- 
ent sizes. Their specifications and 
features are listed in Lhe chart accom- 
panying this report. 



We were particularly curious about 
how loudly the machines could be 
played, without distortion. With 
CDs, the sound should be clean and 
the boom should be mean. Any boom 
box can play loud, but the boom must 
be listenabte. To measure the boom, 
we used a methodology that could be 
easily duplicated in any hangout — a 
trial -by-mu sic, 

Kach boom box was placed on a ta- 
ble at the narrow end of a 12 * Ki-ft, 
room furnished like a typical den or 
family room, with both reflective and 
absorptive surfaces. A sound-pres- 
sure level meter was aimed at the mu- 
sic source frnm 12 ft. away — an 
average listening distance. We mea- 
sured the "boom" or sound pressure 
level (SPI, ) by raising the volume un- 
til we heard distortion in the music — 
either muddy bass, indistinct vocals, 



screechy treble or any combination of 
aural affronts. For our ears-on test, 
we played classical, jazz and rock se- 
lections recorded on CD, specifically, 
the "Faseh Concerto For Trumpet" 
by New Orleans artist Wynton Mar- 
salis, “Rockin' At The Recast" by Den- 
ver keyboardist Rub M ullin and 
“Maggie's Farm" hv the Irish rock 
band U2. 

Just how much boom each CD boom 
box generated is indicated in the ac- 
companying chart. The highest SPI. 
figure, i*H dB (decibels), was generat- 
ed by Sony's CFD-454 model. Most 
machines generated more than 90 dB 
while the lowest was 85 dB. To put 
those numbers in perspective, consid- 
er that U.S. Department of Labor 
noise guidelines state that a 100 dB 
level is permissible for a 2-hour dura- 
ttun per day while W dB is iwrmissible 




Sharp 1 GX-CDlO j S400| often programmable CD. three bands af cquafiialion. tape to tape dubbing at normal and high speeds, detachable 
loudspeakers and, as with an The machine. AM/FM. Weighing In at 24 pound*. Sanyo's MCD-9 SO | S BOO \ boasts two CO players and tape decks. 
A tubular acoustic horn atop the unit couples two speaker* for enhanced bass output. 
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HI-FI TO GO 





Sutnvwfe r *fff «t itnd dcfachitkJe loudspeaK en are standard Issue on General Electric' s 3-704S partabfe j S3JQ Sp is Ihe S-tsand graphic equal- 
tier, and CD player with 20 program iracki. Normal and hlgh-ipeed tape dubbing, and 1 5 programmable CD iratki, are featurei of toihlba t 
PT-SQ09 | SWOJ. Output power is 5 watts per channel, fhrotigh two ftxed speakers 



TOSHIBA nr 8089 



GENERAL ELECTRIC 3-7045 



for i$ hours per day. A level ofWOdli is 
typical Eif the noise heard in a car in 
claytime city traffic. Day Liine noise in 

h typical home average® 80 to 70 i IB- 
Live rock concert® register 120 dB at 
front-mw-center, The threshold of 
pain is 130 dB* 

Handling the boom 

Since bass notes generally require the 
use of large speakers, or woofers p it 
stands to reason that small, portable 
stereos would have trouble with the 
lower portion at the musical spec- 
trum. Boom-bos manufacturers use a 
variety of method® In get big baas 
from a small package — some of them 
are quite ingenious. 

Sony, for example, uses perhaps 
the largest woofers practical for a 
portable, each measuring 4.7 in. in di- 
ameter, But large woofers mean the 



CFD-454 is not very compact, It H s the 
tallest of all ihe mach ines we re- 
viewed p at 11 Vi in. 

Deeper bass is achieved by the 
Aiw a CA-DW9U even though its 
woofer size is also 4.7 in. Unseen by 
the eye m a 4-in. subwoofer speaker 
firing through a port in the base of the 
C A-DWSU. A subwoofer is a speaker 
that handles only the lowest has® 
notes. The port enhances the output 
of the small aub w oofer, and allows 
Aiwa to use a smaller enclosure than 
might be required otherwise. The 
CA-DW9U w inds up being slightly 
wider mil deeper hut not tall as the 
Sony CFD-4&4* 

The more-compact portable stereos 
use the same ported -enclosure tech- 
nique for l hetr woofers, to generate 
greater bass from a smaller space 
withou t a subwoofer speaker. In some 
instances as with the Panasonic BH- 



DX6GG and Soundesign 4955, the 
subwoofer effect is achieved or aug- 
mented by an electronic extra-bass 
circuit. This boosts low frequencies at 
low’ volume levels and reduces them 
at high volume levels to prevent boom- 
i ness or muddy baas. The us Ira bass is 
controlled by an on-off switch. 

The most elaborate subwoofer sys- 
tem user l Is found in Sanyo's M(.T fr-HEd 
machine. It uses a separately ampli- 
fied woofer coupled to a passive radia- 
tor by a long tube that acts as an 
acoustic horn. The system, which 
looks like some kind of acoustic psirti- 
cle-generator that escaped from the 
lab, supplements a pair of primary 
full-range speakers. Subwoofer out- 
put is controlled hy tw isting a ihrutt le 
on the tube into one of three pos it ions, 
depending on ho winuch bass you want. 

Yet another way to manipulate 
bass output is by using thy graphic 
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The Soundesign 49SS Is the feast expensive CD portable in the group. Yet It offers tape-To-tape dubbing at normal and high speeds, 16 pro- 
grammable CD tracks, and subwoofer bass. Fisher's FH-DB50 j SBQO | uses an internal rechargeable battery Instead of D cells. A subwoofer reJn- 
forces bass product ion from the detachable speak ers r and It has 2 5 programmable CD tracks. 



SO UNDE SIGN 4955 



FISHER PHDSSO 



equalizer included in 1 1 of the 12 boom 
boxes reviewed here. Indeed, the ex- 
tra baas available in the Panasonic 
RS-DX650 is regulated with the 100 
Hz slide control. Other slide controls 
of the graphic equalizers manipulate 
the amount of midrange and treble in- 
formation present in the music. The 
more slide controls or bands avail- 
able, the more you can manipulate the 
sound to your liking. 

CD features 

Sound quality b only as good m the 
source material, and the compact disc 
is the best there is. While there is 
some variation among the 12 evaluat- 
ed in terms of the number of digital- 
to-analog converters (DACs), the 
quantization and sampling rates 
— factors that can influence how well 
a CD player perfonns — PM found the 
compact disc performance of CD 
boom boxes to be competent. Only the 
Yorx DP-151G exhibited significant 
tracking problems. Two models, the 
Sounds sign 4955 and the General 
Electric 3-7045, had audible machine 
noisy akin to a fly buzzing in your ear 
when the CD player was first ac- 
cessed, This annoyance did not affect 
their play p however. 

A look at the accompanying chart 
will show that not all CD players are 
created equal — either among this 



group, or between the boom-box CD 
players and conventional home CD 
players. Let's take quantization, the 
number of bits in the player's digital - 
to-analog converter. Most home play- 
ers use 16 bits or more to resolve the 
audible range of frequencies from 20 
Hz to 20KKz. The boom-box players 
with fewer than 16 bits do not pretend 
to handle the lowest and highest fre- 
quencies, which might be present 
only in some classical music. As for 
oversampling and the number of 
DACs, most home units today per- 
form at least 2x oversampling and 
use two DACs. The CD players in the 
boom boxes are similar to first-gener- 
ation home players: Very good, but 
w ith room for improvement 
Many of the features in home CD 
layers are also available in CD boom 
oxes, but the mix is often different 
from machine to machine. Only Sony's 
CFD4G4 lacked programming capa- 
bility although random shuffle play is 
available. Some, like GEY 3-7045, of- 
fer programmability but not random 
shuffle play. Audible fast forward and 
reverse within a track wa* not always 
offered either. 

Conclusions 

Overall, the J VC RC-X510 and Mag- 
na vox AZ8390 represent the best val- 
ues of the group in terms of sty ling, 



sound quality and mix of features at 
an affordable price. The Panasonic 
RS“DX660 is abo a notahfo value due 
to its high power, superb CD per- 
formance, detachable speakers and 
reasonable cost. The much costlier 
Aiwa CA-DW9U t Fisher PH-D850 
and Sanyo MCD-950 are tops in the 
k hoc k- 5 em-dead-at-any-price catego- 
ry. It's worth noting that the Fisher 
unit operates only on its own re- 
chargeable batteries or on AC, and 
the Sanyo on AC only. Their manu- 
facturers view them more as 'trans- 
portable 1 ' systems than inarching 
bands — and include infrared remote 
controls for convenience in the home- 

Actually, none of these boom boxes 
is meant for street walking. Every 
CD player in the bunch is very sensi- 
tive to vibration and will skip or step 
at the slightest shock. In this regard, 
this gang is not as tough as it seems. 
They all do best w hen they're stand- 
ing still. If you must parade, stick to 
cassette or AM/FM radio playing. 

On the plus side, all of these ma- 
chines can double as a CD player for a 
home component system. CD output 
jacks allow for easy connection to a 
component amplifier or receiver. In 
this respect, CD boom boxes fulfill 
their promise of good sound while of- 
fering flexibility in how p they're used 
and w r here they Ye played . PW 




A separate 10- wait amplifier powers a dcrwnfk log 4-In. subwoofer In Alwai CA-DWW. Hie detachable speakers are driven by a 3.2 watts- 
per- channel jimp. Remote control U Included, You can program up to 3 6 tracks on a CD with Panasonic's R5-DX65Q. An extra-ba^ circuit In the 
5 -band graphic equalizer enhances kw-frequeney output from t be detachable speakers. 
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I T WAS JUST a ghost of an image on the TV moni- 
tor, a shapeless blossom uf mull icolured pixels 
smeared across the screen* Hut for Torn Thump* 
son and the crew of the dilapidated search vessel 
Pine River, it was the end of a rainbow . After a quest 
that st ret chef J back almost 20 years and had consumed 
mill iu ns of dollars, they had struck gold. 

What flickered before them in the jury- rigged ei mt.ro I 
room was a sidesean sonar readout representing the 
wreck of the S.S. Central A merica lying a mile and a 
half below. Lost l HU years before in hurricane-swept 
waters 2liu miles off the Carolina^, the Central Ameri- 
ca hud lieeii the Titanic af her time, taking w it h her 42ft 



men and nearly three tons of newly minted gold coins 
and bars — possibly worth as much as a billion dollars a L 
ti slay's prices. 

How Thompson's Columbus- America Discovery 
Group came to rind and recover the ship's treasure is an 
extraordinary tale, many details of which are just lo- 
ginning to emerge through a shroud of secrecy that Da- 
vid Graham, editor of Sea Technology magazine, 
quipped “would pul the National Security Council to 
shame," But it is more than a story' of the resourceful- 
ness and perseverance of a few men. It is a story predi- 
cated on technology. The reason that Thompson chose 
to go after the Central America when he did was that, 
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for the fir&t time, the capabilities existed to give him 
good gelds of success 

The irDpticaLiuns of this fact go far beyond a single 
trove of gold bullion. Improvements in robotics, sub- 
mersible, deep-ocean breathing apparatus apd sonar 
search equipment now promise to bring withtnTeaeh a 
wealth of gold, scientific knowledge and natural re- 
sources scatteml over the vast expanse tif ocean Ouor 
that accounts for the majority of our planet, 'A lot of 
things that weren't possible before, are possible now:," 
says Robert Stevens, chairman of Continental Shelf 
Associates, an environmental consulting fir m. 

As for what the future will bring, Stevens believes 
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H«ung on A plateau al 
1 700 fL. a m-disrvc TidbtEaE 
supports the work of 
urfvrdtipn drvem and a 
tobies dl F derrick . LLquJd- 
frrcathi nq divers head for 
deeper waters, To the left, 
jn unmanned vehicle goei 
dOout Iti work under 
computer cornrol The 
habl [ al i support ship, and 
a towering ocean EhctirtaF- 
energy platform, are key 
Ingredient* m this vlpw ol 
our undersea future. 




DEEP QUEST 



that the Central America find just 
scratches the ratface o f what the new 
technologies will be able to do. Al- 
though it may have seemed like sheer 
science fiction, many expert* are sur- 
prised at how much of the movie, H, The 
Abyss," will soon be feasible. 

Mechanizing the deep 

One remarkable fact about the still- 
ongoing recovery of gold from the 
Centra/ America is that it has in- 
volved absolutely no human presence 
below the ocean. This attests to the 
markedly improved ability of Re- 
motely Operated Vehicles (ROVs) to 
perform complex tasks and transmit 
data to operators al the surface. 

After locating the wreck in 1986, 
Thompson * Columbus- America Dis- 



pi. When hydrostatic pressure bear- 
ing down on each square inch of a 
diver's body creeps past about 220 
peL the strain begins to show itself in 
a bizarre spectrum of effects. Stand- 
ard saturation diving techniques be- 
come inadequate as air becomes so 
dense that it's physically difficult to 
breathe, and highly pressurized 
breathing mixture* begin to transfer 
normally inert gases to the blood in 
toxic amounts. Less well understood 
is a condition known as HPNS (High- 
Pressure Nervous Syndrome), which 
strikes un predictably and may debili- 
tate divers with hallucinations, nau- 
sea and convulsions- 
The French commercial diving firm 
Comex has been experimenting with 
mixtures incorporating hydrogen to 
counteract these effects. Hydrogen 
acts as a narcotic p quieting the psy- 



chomotor disturbances of HPNS* 
And since it. is the lighted of all gases, 
breathing effort is reduced. In open 
ocean trials, Comex divers used the 
hydrogen/he tium/oxy gen mix to work 
for six days at 1700 ft. 

With any gas mixture, however, 
the need to decompress gradually re- 
mains a serious obstacle to efficiency . 
After these dives, Cemex's divers 
needed to spend nearly three weeks 
locked in a decompression chamber. 
The reason for this is that at great 
pressures inert gases in the breathing 
mixture saturate the blood, and if re- 
leased too quickly will form bubbles, 
leading to a potentially fatal case of 
the bends. But this may have a solu- 
tion, too. 

Breathing liquid 

One sure w r ay to prevent inert breath- 
ing gases from build ing up in 
the blood would be to convey 
oxygen to the lungs by a dif- 
ferent medium , Radical as it 
sounds, experiments have 
show?! that a liquid fluorocar- 
bon might play sue ha role. 

Research into fluid breath- 
ing goes back to 1962, w hen 
Dr. Johannes Kylstra uf 
Duke University found that 
mice could be sustained for 
hours on a hyperbaricalty 
oxygenated saline solution. 
Soon afterward, it was dis- 
covered that biologically 
inert fluorocarbons could 
transport far more oxygen, 
opening up the possibility of 
supporting human beings. 
The remaining problem — ab- 
sorbing C0 2 buildup from the 
lungs — was solved by Dr. 
Kylatra in 197fi. 

The most advanced ex- 
periment he performed was 
filling one lung of an unanes- 
l hetized volunteer with salt 
Water. "The diver told me he 
could nT tdl the difference," 
says Kybtra. The more effi- 
cient fluorocarbon medium 
was never tried on humans. 
Although it had worked in a 
variety of animals, it w r as 
thought to be too risky. 

Exactly how far a liquid- 
breathing diver could de- 
scend is uncertain. Kylstra 
says Theoretically any depth 
w ould he achievable/’ but he 
cautions that anesthetic* 
w ould he needed below about 
3000 ft- toward off HPNS. 

Why go to all this trouble 
to send a human where a ro- 
bot can go relatively cheap- 
ly? Man's still unparalleled 



covery Group secretly set to work on 
an ROV called Nemo. Although crude 
in appearance, the 12, 000- 
pound homebuilt device uses 
leading-edge technologies. 

Its modular design allows 
it to be configured with dif- 
ferent combinations of im- 
aging and manipulating 
equipment for different mis- 
sions. Among the attach- 
ments is a 5-camera boom 
that transmits realtime, 
high -resolution 3-D images 
to the surface. Manipulators 
include a dust pan -like device 
that sweeps up objects w p ith a 
jet of water, robotic arms 
thal transmit tactile feed- 
back to operators on the sur- 
face, and an injector that 
envelopes groups of objects 
in blobs of fast-hardening 
silicone so they can be re- 
trieved in exactly the same 
arrangement as they were 
found in on the sea floor, 

Thompson strongly be- 
lieves that vehicles such as 
iVcrczo can do anything divers 
or manned vehicles can do at 
far less coat, and without risk 
to human life. And, indeed, 
the ROV has demonstrated 
impressive capabilities at 
depths thousands of feet 
greater than any diver can 
reach. Hut as robots are be- 
coming better substitutes for 
humans, humans are gaining 
the ability to go where only 
robots could. 



Man and the sea 

Sending men below about 
500 ft. presents daunting 
physiological and technical 
problems. The human body 
evolved to work at atmos- 




pheric pressure — about 15 much of hts dexterity. 



Under pressure; Divers [topi breathe hydrogen mta while working 
more than 1700 K. down. The Newtujil [above} represents anotfwr 
approach, keeping the diver at ica-level premire„ while preserving 



si 
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dexterity is one reason. As Frank 
Busby, one of the world's leading ex- 
perts on submersihies, says, "a man 
can close his eyes and tie a knot," a 
task still impossible for a machine. 
The human advantage was neatly il- 
lustrated in Cemex's dive, when an 
KOV monitoring the divers fouled a 
prop in a nylon rope, and had to be 
freed by a diver. 

Another approach to putting man s 
unique ability to perceive and react on 
the bottom is to use a hard suit, which 
eliminates the need for decompres- 
sion by maintaining normal atmos- 
pheric pressure around the diver. For 
almost 300 years, a way has been 
sought to prevent the joints in these 
rigid-shelled suits from seizing up 
when exposed to the tremendous 
loads produced by hydrostatic pres- 
sure. A recently developed oil-filled 



rotary joint that uses a movable pis- 
ton to equalize internal and external 
pressures seems to have the problem 
licked . The Newtsuit, manufactured 
by Internationa] Hard Suits of British 
Columbia, uses the joints to give 
divers 75 percent of their normal mo- 
bility. Although present versions of 
the suit are limited to 1000 ft. by the 
str e ngt h of their aluminum she I Is, the 
joints themselves remain flexible to at 
least 2000 ft. That depth should soon 
be achievable through the use of car- 
bon-fiber composite shells. 

The quest for gold 

Of all the technologies aiding our ac- 
cess to the treasures of the deep, the 
one that has probably advanced most 
rapidly in recent years has more to do 
with pinpointing targets than with 
reaching them. The sidescan sonar rig 



that found the Central America 
searched 1400 sq, miles of ocean 8000 
to 10,000 ft. deep in 40 days. That's 
10 times the area searched a few years 
ago for the Titanic. 

Known as the SeaMARK 1 A, its ca- 
pabilities spring partly from a 2-body 
towing system (see illustration! that 
fleet tuples the sonar sled, or towfish, 
from the movements of the ship. At- 
tached to the towfish are a pair of so- 
nar transducers operating at 27 and 
30 KHz. At these relatively low fre- 
quencies, sonar is capable of long 
range, but resolution is normally 
poor. In the case ofSeaMARK, how- 
ever, the tradeoff is minimized by the 
stability of the towfish and by the use 
uf advanced Image-processing tech- 
niques. Set to its maximum swath 
width— €000 meters— the SeaMAKK 
can make out objects about 2 meters 
across. Focused in on a swath 500 me- 
ters across, it can spot a 25-eentime- 
ter object 20,000 ft. below. 

It was in this high-resolution mode 
that the Columbus- America group 
narrowed their list of likely targets to 
a hit parade of five, one of which 
turned out to be the Central America. 

Now, three years later, much of the 
wreck’s treasure has been raised, and 
it’s already dear that their backers 
will make a handsome profit. 

But who know? how many untold 
millions are still up for grabs 20,000 
leagues beneath the sea. W 




Gold, viewed 
through Nemos 
camera, retains luster 
after 132 years. 
Search vessel niter 
ildflon »mr with 
2 -body low system to 
isolate traitsduttrs 
from up-and-down 
motion of ship. The 
result was an Image 
of the Central 
America's debris field 

| Inset ] recognisable 
by sonar analysis. 



HOMING IN ON CENTRAL AMERICA 
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I T'S GOODBYE to some old 
friends, and hello to some new 
faces in the PM garage. 

Mazda MX-5 Mlata 

The Miatais the distillation of all that 
was wonderful about the British 
sporting roadsters of the '50s and 
’60s — the Triumph TH-3, the MGB, 
the Austin- Healey — and the omission 
of all that was bad: balky starting, 
heaters that didn’t, windows that 
leaked, lops that leaked more than 
the windows, marginal handling and 
intermittent electrical systems. 

Our Miatacame to us with 1 13 miles 
nm its odometer, and now with a little 
over 1033 miles, we have yet to dis- 



cover the first flaw. The top, a simple 
2 -latch manual affair, is child’s play to 
operate — you can do it one-handed, 
without leaving the driver's seat— 
and it seals tightly. Controls are also 
simple and well marked. The simpli- 
city extends to manual roll-up win- 
dows, manually adjustable exterior 
mirrors and no cruise control. 

One manually operated item we 
wouldn’t change under any circum- 
stances, even if there was an option of 
doing so, is the 5-speed gearbox . With 
its close ratios and short, precise 
throws, it is an absolute joy to use. 

The Malta's ] .6-liter dohc Hi- valve 
Four, adapted from the 323 sedan, 
is well suited to this application — 



strong enough to make the driving 
fun, economical enough to yield an av- 
erage 23.4 mpg so far. It can be a bit 
buzzy inside the car at freew ay 
speeds, but the noise is the kind that 
brings joy to a dri vet's heart. 

And that’s exactly what we expect 
this car to do in the months ahead. 

— Tony Swan 

Pontiac Trans Am GTA 

The question was, can a high-perform- 
ance sports car serve satisfactorily a® 
daily transportation? The answer is: 
Yes. if you’re willing to put up with 
some headaches and annoyances. 

On the positive side, you have the 
car’s performance. It's there in 




Ad 
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spades in this 350-eu,-in., fuel -inject- 
ed roadburner, every time you punch 
down the throttle. As we said in our 
first installment, the Trans Am GTA 
is one of the fastest cars you can buy. 
Just as exhilarating as the Trans Am 's 
straightline performance is the su- 

E erb handling and responsiveness 
uilt into the chassis. 

Now here’s the downside. 

You can fit a couple of kids comfort- 
ably in the back seat, but that's about 
it . Ad ults are limited to rides of 5 m in - 
utes or less duration. After that, 
you’ll have a screaming basket case on 
your hands. Capacity for luggage, 
grocery' bags or whatever isn't bad. 



Another disadvantage of a high- 
performance car in daily use — fuel 
mileage or lack of same. In just under 
10 ,000 miles, we averaged IS. 1 mpg. 

But here’s the real bummer. Own a 
car like this and, sooner or later, 
you're going to come out of someplace 
and find that some moron has tried to 
steal it. 

It happened to us when we had 
about 3000 miles on the clock. The car 
was left in a busy supermarket park- 
ing lot in midday. We came out 20 min- 
utes later to find the door open and the 
entire steering column ripped up with 
wires hanging every where. We called 
the local Pontiac dealer. Sun Pontiac 



in Wantagh, New York, and ex- 
plained the situation. We asked to 
have the car towed in and repaired. 
The rude person on the other end of 
the phone told us to cad back in two 
weeks to make an appointment. The 
next closest dealer was Benjamin 
Pontiac in Rockville Centre, New 
York. Mike Reed, the assistant ser- 
vice manager, was very cooperative 
and courteous. He had the car flatbed • 
ded to the dealership that afternoon . 
For a mere $711. 3(1, the car was back 
in service about a week later. 

So, should you buy a high-perform- 
ance sports car to use every day? 
Hey, how much are you willing to put 
up with? —Joe Oldham 

Ford Thunderblrd SC 

At ^500 miles our Thunder bird Super 
Coupe has lost some of its eye appeal. 
But we can’t blame Ford for this. 
Rather, we can only wish a pox upon 
some anonymous mouthbreather who 
smashed the right side mirror and left 
a gouge in the door and rear quarter 
panel. Thank you very much. 

The moi'e we live with the T-Bird’s 
supercharger, the more we think this 
is a sensible installation for a perform- 
ance car that’s likely to see extended 
duty in urban environments. Engine 
response is wonderfully quick— we 
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LONG-TERM TEST 




never tire of watching the boost 
gauge snap to attention instantly. F or 
at! its weight, the Super Coupe is- also 
gratifyi ngly agile. 

Fuel economy continues to range 
between 15.5 and 21 mpg, though we 
have yet to make an extended open- 
road run with the car. That’s an expe- 
rience we look Forward to. 

— Tony Sloan 

Pontiac 6000 STE AW D 

In the last episode, we mentioned that 
the 6006 All-Wheel-Drive version 
was being dropped. Our sources w ere 
mistaken, and ‘90 AWDs should be in 
good supply at your local dealer. 

After an initial few' months of good 
behavior, our car began to have a 
number of minor, transient electrical 
problems. It started with the wind- 
shield washer fluid level warning on 
the instrument panel coming on at 
random. Then one day, the fuel injec- 
tion occasionally forgot how to idle, 
stalling the engine anytime the throt- 
tle pedal wasn’t held down. But when 
we parked it for an hour, everything 
was fine again— for a week or so. 

Wc saw sub-20-mpg fuel economy 
throughoutouri^month lest, perhaps 
the only real disappointment in a real 
4-season car, 

Aside from these problems, our 
6000 has done yeoman service in com- 
muter service. The all- wheel -drive 
differential lock has never been used, 
and we suspect few will need to. The 
sure- foots tineas in slippery condi- 
tions, combined with the ABS brakes, 
make it a super ride for winter in the 
Northeast. We hate to see it go. 

— Mike Allen 

Mazda MPV 

Mazda can't quite decide if our MPV is 
a car fir a minivan — and neither can 
we, It looks like a minivan, but it 
drives like a car. It’s even got a ear 
door on the right side, not a sliding 
van door. 

Using the driveteam from the 929 
sedan, the MPV has plenty of steam. 



although the automatic transmis- 
sion’s shifter, located on the steering 
column, is the vaguest, mushiest, 
cheapest oar we’ve seen in a long 
time. It seems out of character, as the 
rest of the van — er, car, er. MPV — 
seems well done indeed. 

Our test car came loaded with the 
usual sinkful of options, stickering at 
¥16,421. -Mike Allen 

Ford Club Wagon XLT 

Our 4Ht) V8-poweml Ford Club Wag- 



on XLT went through an entire race 
season hauling around our '89 Baleen 
SSC Mustang, a 22-ft. Haulmark race 
trailer, and enough spares to provide 
logistical support for the overthrow of 
a Third- World dictatorship. The huge 
460 never failed to start, never failed 
to provide enough towing power, ne v- 
er even whimpered. However, as 
with any towing vehicle asked to tow 
a Load longer and heavier than itself, 
we were always constantly aware of 
the extra weight tagging along. 



Mileage in this severe service was 
7-8 mpg, climbing to 12 mpg in unlad- 
en freeway driving. It did have a dis- 
tinct appetite for 89 octane or better 
fuel. The engine pinged badly on 87, 
Aside from the melted water hose 
we meutio n ed in our last report ( Sept . 
'89, “Long Haulers," page 62), we 
never had a bit of trouble with this ex- 
cellent strong-as-a-bull vehicle. 

Before choosing it for your tow ve- 
hicle, however, be aware of two 
things. First, it's too big to fit in some 



garages, even commercial par king es- 
tablishments. Second, there aren't 
too many 4 60- powered vans around 
with dual exhausts. Those two pipes 
interfere with many off-the-shelf tow 
hitches. 

Now that the race season is gone, 
so, too , is our Ford Club Wagon. 
Thanks for all the good service. 

—Mike Allen 

Winnebago Chleftan 

Aside from si small tender-bender 
with an Acura that got the worst of 
the deal, an auxiliary general or motor 
with an appetite for oil {1 qimrt/10-12 
hours}, and some interior trim that 
keeps winding up on the floor p this 
hume-a way- from hume fur our race 
team has been a real joy to have 
around. Nobody is confusing it with 
the Miata — ft’s built on a truck chassis 
and it drives like a truck. No surprise 
there. But after a shift driving the PM 
Racing Mustang in 100* weather, 
walking into the Winnie's air condi- 
tioning and shower somehow make it 
all worthwhile. It’s going back to the 
dealer to be sold as a demo, and we're 
really going to miss it. — Af ike Allen 





62 



| FQP| PM fSHfi I o 07 HUMIUIIFY “SUTTON fCP* ICT jMiD HOfTOMI PM F HOICK J3Y DEOf f EE Y HEWITT 



POPULAR MECHANICS • JANUARY 1990 



HOME AND SHOP 



JOURNAL 











ELECTRICAL 

TAPE 



UTILITY 

KNIFE 



W f 






SCREWDRIVER 



VOLTAGE 

TESTER 



DRY WALL 
SAW ’T 



L * 



WIRE-NUTS 






FISH TAPE 



TOOLS 



BASIC 

ELECTRICAL 

TOOLKIT 



TEXT AND PHOTOS BY 
MERLE HENKENILK 

ANY HOMEOWNERS an- in- 

I timidated by the prospect of 
electrical repairs, though they really 
shouldn't he. When approached safe- 
ly, rfcm I with the proper tmta, ha ml re- 
pairs ami installations arc quite easy 



mA involve tittle risk, Bookstores and 
home centers, and magazines like 
PurrLAK MEf'HANH’s abound with 
information on basic electrical proj- 
ects t and with a little study, even 
complicated upgrades are within the 
reach of most do- it -yoimdfers. 
There is little about electrical work 
that is physically demanding, hut the 
right selection of tools will make any 
job easier.. 

The good news in assembling a ba- 
sic electrical toolkit is that it will in- 
clude relatively few tnute, with prices 
often totaling less than the cost of a 
single service calk (The tools mxJ sup- 
plies we show here cost less 1 ban Wfl, ) 
Your kit may vary slightly with 
cific needs, but the tools and accesso- 



ries included heir would make a good 
starting point for most people. When 
supplemented by other* more com- 
mon household LniK you'd be able to 
tackle most jobs successfully. Of 
course, any major project will require 
a permit beforehand anil an electrical 
inspection afterward to conform to lo- 
cal codes. 

Voltage tester — \ voltage tester 
insists of two protus joined by a liny 
neon light, h is commonly used to de- 
termine whether [m i wer is present in a 
receptacle or set of w ires, ur whether 
a receptacle is properly grounded. A 
neon tester \s particularly useful in 
determining the direction from which 
power originates. For example, does 
[Hiwer enter a ceiling fixture lirst, or 
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does it enter a wall switch first? When 
installing a ground- fault circuit inter- 
rupter (GFCH, is the outlet location 
you have in mind at the beginning 
middle or end of the circuit? The an- 
swers to these questions will be im- 
portant when ext ending or upgrading 
a circuit or fixture. 

With a neon tester, you 1 !! remove 
the receptacle, switch or fixture and 
undo the wires. Then, with the power 
□Tip you'll touch the tester probes to 
the hoL and neutral wires from each 
cable. When the neon light glows 
brightly, you've found the incoming 
circuit cable. 

Continuity tester — Continuity tes- 
ters differ from voltage testers in that 
they have their own power sources. 
When the alligator clip at one end of 
the tester is touched to the probe at 
the other end, a circuit is completed 
and the battery within the tester 
lights the bulb in the handle. In like 
fashion, any device placed between 
the dip and probe will complete the 
circuit if it is in operating order. As 
such, continuity testers are ideal for 
testing switches, fuses N breakers and 
lamp sockets If the device conducts 
current in the ON position, it's work- 
ing. If not, it's faulty. Asyou’U only be 
checking the circuit created by the 
tester's battery* you’ll need to sepa- 
rate the device from its wiring or pow- 
er source. 

Mufti -tool* — A multi -tool will be the 
next most Important tool in your bag. 
With It, you'll be able to cut cables and 
wires and strip insukLion. ft p s really 
just a multipurpose sidecut ter with a 
series of slots to match most gauges of 
wire. By squeezing the handles over 
an insulated wire and twisting the 
tool, the insulation is stripped away* 
leaving the wire intact. 

Meedf^-no$e pller$ — Needle-nose 
pliers are useful in bending wires to fit 
around the binding screws of electri- 
cal devices and fixtures. While most 
new switches and receptacles have 
stab-in slots an well as terminal 
screws, you'll still need to bend wires 
to fit sw itch and receptacle grounding 
terminals, as well as many fix Lure ter- 
minals. The job can be done with a 
standard pliers or even a multi-tool, 
but is much easier and neater with a 
needle-nose. 

Utility knife— A utility knife ix a use- 
ful household tool in any case, but is 
particularly handy when stripping 
sheathing from electrical cables. In 
most cases, you'll draw the knife 
along the center of the cable to avoid 
damaging the insulated wires at the 
outer edges. Y null then jjeel the cable 




T Voltage tester checks which eatoFe car- 
ries incoming power. To test, turn off pow- 
er and remove fixture. Then turn on power 
and touch tester probes to hot and neutral 
wires. Tester lights up If current Is present. 




1 Mult l- too I cuts cable and strips Insula- 
tion from wire. To use, just insert wire into 
proper gauge sJot and squeeze the handles 
together. Then twist roof around wire end 
pull off Insulation. 

.sheathing back and trim it from the 
rest of the cable to expose the cable 
wires. Utility knives are also good fur 
trimming dryw r all from around outlet 
boxes* 

Drywall saw — A drywall saw might 
be on unnecessary addition to your 
toolkit if you'll be only replacing out- 
dated switches* receptacles or fix 
lures. If you hope to extend a circuit, 
or cut in new outlet boxes, then a 
d ry wall saw is a real Lime and frustra- 
tion saver. Unlike its cousin, the key- 
hole saw , a dry wall saw has a rigid 
blade, allowing you to drive it directly 
through dry walk In this way, you 1 !! 
be able to cut outlet boxen without 
drilling pilot holes. With a dry wall 
saw's coarse cut and narrow set, you'll 
cut a neat, new box opening in Jess 
than a minute. 

Fish tape — Fish tape is absolutely 

necttfaary if you'll be running new ca- 
ble within walls, floors and ceilings. 
Its rigid coil of metal tape can be fed 
into a wall from the basement or attic, 
or through an opening cut into a wall. 
When the Lape has bridged the gap, 




M Continuity tester check? If fixture? are 
working. Shui off power, remove fixture, 
and attach dip to one side and touch protoe 
to other. If tester Fight? up, fixture work?. 
mm switches nwtl&e in on position. 




4 Fish rape make? running new wi re In en- 
closed spaces much easier . Just cut opening 
Inwall and feed tap« Into another opening 
where new cable is accessible. Then nook 
cable on end oftape and poFF bach. 

all you'll need do is fasten the new ca- 
ble to its looped end and pull the tape 
and cable back through. It's greatest 
advantage is that it allows you to run 
cable through finished w r afls without 
extensive and costly wall repair. 
Screwdriver — Most of the screws 
you'll encounter in electrical work will 
require a blade-type screwdriver. 
Few screws will have Phillips heads. 
An ideal screwdriver for electrical 
work will have a large comfortable 
handle, a 4-toAvin. shank and a thin, 
sharp blade, As screwdrivers are the 
most abused tools in everyone's bag, 
don't skimp on quality. The bargain- 
basement models simply won't hold 
an edge. 

Tape, Wire-Nuts and staples— Plas- 
tic electrical tape is a Useful item in 
any toolkit, but don't overdo it. It may 
be used to join soldered wires in low- 
voltage installations, such as tele- 
phone cables and doorbell cables, but 
should not be used to join wires else- 
where in the house. In facl^ all 120- 
and 240 -volt splices should be made 
with Wire-Nuts and within perma- 
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nently accessible junction boxes. 

You'll find Wire-Nuts in a variety of 
color-coded sizes depending on the 
manufacturer. Choose your sizes 
carefully: When us Eng standard 14- or 
12-gauge wire, a yellow nut, for in- 
stance, will bind two wires securely 
together. Three wires will usually re- 
quire a red nut and four-to-five wires 
will require yet another color. 



NEW APPLIANC E 

LIFETIME 

WATER 

HEATER 

TEXT AND PHOTO 
BY MERLE HENKENIUS 

T ANK FAILURE, the universal 
nemesis in water heater con- 
struction, may have just been over- 
come by State Industries, one of the 
five major manufacturers in the field* 
State's new heater has a tank that's 
built not to rust. In fact, State has 
enough confidence in its new Duron 
technology to offer a lifetime warran- 
ty on the best of these units. 

If this sounds encouraging, it 
should. By all accounts, the life of a 
heater is defined by the life of its tank. 
All other components can be replaced 
easily and cheaply enough, but when 
the tank rusts through, the heater is 
finished. End of story. 

The problem with w r ater-heater 
tanks has always been that they are 
made of iron to be kept affordable. 
Heat, water and oxygen, the three 
constants in a heater's life, will always 
rust iron, and in short order. To 
counter this problem, manufacturers 
line their tanks with a vitrified finish. 

This baked-on glass lining is nut 
perfect, however. Pinhole blemishes 
in the lining allow dozens of points of 
direct exposure, and rust soon fol- 
lows. To forestall this rust, manufac- 
turers also install a sacrificial 
magnesium anode rod within each 
tank, As the anode rod corrodes, it 
sheds electrons, which move to the 
pinholes in the lining and keep the 
iron from rusting, or shedding its owm 
electrons. A standard anode will be 
depleted in roughly five years, hence, 
the standard 5-year warranty. Two 
anodes, or one heavier anode, allow r 
manufacturers to also offer 10-year 
warranties. If you r rc lucky, and your 
water is not high in mineral salts* 
your heater will last several years 



When fastening two or more wire® 
with a nut, strip about Mi in. of insula- 
tion from each wire and hold them 
tightly so that the ends of each of the 
wires meet. Then twist the nut over 
them until it's tight. A loose connec- 
tion will create heat and will eventual- 
ly trip a breaker or b!ow r a fuse. Make 
them tight, with the wiring insulation 
extending well within the nut. 




New w«rt w heater hpsjus! arm welded seam 
around middle Of tank and baked on pi jstfc 
coating Inside lo prevent rust- This design 
afro eliminate? need for anode. 

past warranty, but that's about it. 

To complicate matters, some types 
of minerals in w r ater react adversely 
with magnesium anodes, creating a 
aulfurotis odor in the water, in these 
cases, aluminum anodes are substi- 
tuted for magnesium- Most manufac- 
turers match the type of an title to the 
w ater conditions of the market in 
which the tank will be sold. 

State's new r Duron Lank circum- 
vents these age-old problems entire- 
ly „ by doing away with the glass lining 
and anode altogether. In the process, 
they've also redesigned the iron hold- 
ing Lank. The Lank now consists of two 
halves of draw r n steel, pressed into 
shape? to form two drums. This allow s 
for only one welded seam around the 



And finally, you'll need staples to 
fasten new’ wires to studs and joists. 
Place one staple w ithin 8 in. of each 
outlet box and one at least every -I ft, 
thereafter. When fishing new cable 
through finished walls, this rule may 
be waived, but you should install the 
boxes that have fastening clamps that 
hold the cables firmly within the box 
itself. m 



center of the tank, w here the two 
drums are joined. The tank is then 
charged with Duron, a high-tech plas- 
tic powder, and the tank is super- 
heated and rolled and rotated. This 
high-temperature firing melLa the 
plastic powder, which then coats the 
tank uniformly. The result is a strong- 
er outer tank with a flaw less plastic 
coating facing the water. The inlet 
and outlet fittings are also coated wdth 
Duron inserts, so no part of the iron 
tank is ex posed . 

State has had its electric models in 
limited production for several months 
now r and expects to bo producing gas 
models shortly after the first of the 
year . The best of these models will be 
offered with lifetime (for as long as 
you own your home) warranties that 
include the tank and support compo- 
nents. State h also offering models 
with lesser warranties, including 15-* 
8- and 6-year model?* The differences 
here iut primarily in the thickness of 
the Duron coating. As the Depart- 
ment of Energy' has banned the sale of 
inefficient appliances after January 1 , 
1990, all models should be economical 
to operate. 

As for price, that's always hard to 
pin down because manufacturers are 
prohibited by law F from dictating 
w holesale or retail prices. State, how - 
ever, cautiously estimates a $359 
wholesale cost, and if we mark that 
figure jp 30 percent, you'd be looking 
at a $455 investment on a 52-gallon 
electric model. While this is some- 
what higher than a conventional heat- 
er, it’s not substantially so. In fact, it 
starts to look pretty good when amor- 
tized over 20 years or more* 

Only time will tell, of course, but 
State may have changed, for good, 
the way heaters are made, gold uni] 
warranted. For the most part, the 
competition is pretty reserved in its 
comments. One off-the-record com- 
pel it ur did say, however, that if the 
Duron process works, the rest of the 
industry would no doubl move in that 
direct ion. As for the rest of us, a life- 
time warranty is a lifetime warranty, 
no matter how it's accomplished. Ami 
that's j ust plain good ne w 1 s. m 
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Successful clampl ng requires plenty cf pipe clamp; j A |. C-c lamps [B clamp supports |C |. trim 
luppoctl covered Wtth wax paper fD), WGdd damping pads |E| and spjacer sticks [FJ. 



SHOP TECHN IQUES 

CLAMPING 

LARGE 

PANELS 

TEXT AJSJD PHOTOS 
BY ROSARIO CAPOTOSTQ 
Contributing Edrtor 



A SSEMBLING several narrow 
boards to produce a wider panel 
is a very common woodworking 
chore, especially these clays when 
wider boards are increasingly diffi- 
cult — and expensive — to obtain. If 
you want to get the best results, prosp- 
er stock preparation— surfacing and 
jointing— is crucial. But equally im- 
portant are proper clamping tech- 
niques. Many times a glued panel will 
turnout cupped or twisted because uf 
improper damp placement and the 
failure to use the proper supfxjrting 
component*. 

Theae problems stem from lht j fuel 
that the head jaws of pipe damps have 
some play in their design. If the damp 
is applied to the edge of the board so 
that the pressure screw in the head 




1 Set clangs on support blocks, place spacer 
stick* of appropriate thltknei£ on damp), 
then apply glue ro hoard! edges. 




4 Continue tightening clamps imt IF Joints 

are closed. Da not overtighten clamps. This 
weak cm jol nt i by forcing out too much glue. 



jaw is off-center — relative to the 
board edge— then the jaw will tilt and 
tend to make the panel arch in the 
middle. If the damps are applied off- 
center in opposite directions, then the 
panel will tw ist. 

Off-center clamp placement is only 
□ ne problem. Pipe damps also have a 
tendency to tip over because they 
have a relatively high center of gravi- 
ty. This can be very annoying w hen 
you are rushing to damp a joint tight 
before the glue d ries. 




2 Place panel on clamps between damping 
p ads and tighten slightly, Then Jig Wy damp 
cross supports on both sides of each end. 




5 Once jainlS are dated, shift C-dsmpi EO 
ends of cross supports, and add another C 
damp at each end to bring support tigfiL 



All these difficulties can be re- 
solved by using the straightforward 
clamping system that is show n here. 
This system uses clamp supports 
made of 52 x 4 stock to stabilize the 
head jaws and pipes, clamping pads 
made of scrap stock Lo protect the 
panel edges from clamp damage, 
cross supports to align the ends of the 
boards so the panel stays flat and thin 
spacer sticks that will center the head 
jaw on the pane! edge and help keep 
the panel flat, too. m 




i Alternately lighten each pip* clamp to 
close jolnti. Note that ring direction on 
board endt aJTernaiei to prevent cupping. 




4 Place spacer jfleki on panel to support ex- 
tra pipe cFampa and to help keep panel flat. 
Tighten damp! to same pf enure as others. 



W> 
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2 Mfivc out side and force a pry bar be- 
tween dir sash and slid and pry up the sash. 
Scrap wood pad protects sEIL 



3 Use awl dr dilsel to shave off dried palm 
lumps. or din accumulations from Inside the 
sash channels, si ops and part I ng strips 



♦ To create a smoother sash channel, wrap 
sandpaper around a wood block and sand 
the edges of the stops and parting strips. 



1 To free a stuck sash, gently tap a wl de-blade puny knife between the sash and si op to 
break the paint seal. Do this all around If necessary. 



THE BETTER HOME 

HowTo 
Maintain A 
DOUBLE- 
HUNG 
WINDOW 



BY ROSARIO CAPOTOSTO, 
Contributing Editor 
PM Illustrations by 
George Re [seek 



T HE WOOD double-hung window 
with counterbalanced weights 
— a traditional style for many years 
— consists of an upper and lower sash, 
each of which slides up and dow n in its 
respective channel. The weights, con- 
nected to the sash with a cord ami 
pulley arrangement, control its move- 
ment, allowing it to he effortlessly 
lifted or held in any position. 

In recent years aluminum and vinyl 
eomiKinents together with spring lift 
mechanisms have been gradually sub- 
stituting for wood-and -weight type 
windows. These newer type double - 
hung windows rarely need more than 
a cleaning and lubrication of the chan- 
nels to keep function ing properly . 

But not so with wood windows. As 
they get older they may occasionally 
develop annoying sticking problems 
resulting from paint or dirt accumula- 
tion, swelling and/or warping of the 
wood due to high humidity or direct 
water seepage under the paint film. 
And a broken sash cord w-ill cause ei- 
ther jamming iluring movement or a 
failure of the Upper sash to remain 
closed or lower sash to remain open. 



Typical window problems and solu- 
tions are shown in these drawings. 
More often than not. the simple reme- 
dies gcL the window hack to working 
order, If not, it may he necessary to 
remove the inside stops, parting 
*trij*s anti sashes t« make the correc- 
tions, Although these measures are 
involved, they're not difficult. 

Freeing a stubborn sash 

When a window is stuck fast, examine 
it carefully to determine the cause and 



exact location of the problem before 
attempting the solution. If a paint seal 
is the cause of the trouble, one of the 
methods shown in this story will usu- 
ally free the sash. In any case, avoid 
using brute force which could result in 
damage to the sash, the frame or to 
yourself. Gentle prying or nudging 
will usually do the trick to solve the 
problem. 

The problem of a sluggish window 
can usually be traced to paint layer 
bui Id up, Th is red uses the gap be- 
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tween the sash and frame members 
which it* necessary Tor free move- 
ments This problem can be avoided by 
taking care to sand the old coating be- 
fore repainting. Pay particular atten- 
tion to runs and sags which should be 
leveled tiff either by sanding or scrap- 
ing. Light sanding nr scraping w ill 
also serve to remove built-up grime 



I A lightly Oinking HStl can be helped by 
gently tapping a wood block along the 
stops to si I g ht ly widen the channels. 



ing; or for other work such as replac- 
ing the weight cords, repairing or 
replacing stops or for installing re- 
placement window channels. 

To remove the lower sash, il r s nec- 
essary to remove the front stop only. 
This is usually held in place with a few 
finishing nails, hut paint along the 
joint lines has the sumu effect ;l* giue. 
Use a sharp utility knife to neatly 
score cut the paint on the joint line be- 
fore prying the stop molding loose , 

Removal of the upper sash necessi- 
tates removal of toe parting strip. 
This, too, is secured w ith finishing 
nails but since it’s recessed in a shal- 
low groove in the side jamb, it's not 
removed by prying. Instead, careful- 
ly pull it out with pliers, Keep in mind 
that the blind stop at the rear of the 
window — facing the outside — is captive 
and can't bet removed to free a sash. 

Replacing sash cords 

When a sash weight cord needs to be 
replaced, clue to breakage, it’s best to 
replace all the cords in the window at 
the same time. Otherwise the whole 



Pu 1 1 on c ord untl I sash we I ght hi it pul- 
ley, t hen slip nail through cord. This keeps 
s ash from being purled back Into jamb. 



12 Hand planing may be required ID trim 
sides of sash for better fit. Planing of inside 
stops and parting strips may be nerded- 



and to widen the gap when moisture 
has caused a stop or parting strip to 
swell or warp. 

Sash removal 

If the previous measures do not solve 
the problem, it may be necessary to 
remove the upper or Inw er wash, or 
both- This will allow access for plan- 



T to remove inside stop, score paint on 
Joint line with utility knife, uk chisel to pry 
ah'. Sian at bottom of stop, not at top. 



1 1 Use pliers To pull the parting strip out 
□Fits groove so you can remove upper sash. 
Protective wood strips prevent damage. 



* Once the stop Is removed, grip lower 
uiii, then lift It slightly to clear stool trim 
and swing It out. Stool Is attached to sill. 



fc Rub a candle or paraffin stick on the 
edges of the Inside stop, parting strip and 
outside stop to get sash to slide smoothly. 



1 Q Brace sash in place, pull cord knot from 
containment hole. Undo the knot, bee Che 
cord and repeat operation for other side. 



be 
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process will have to be repeated when 
another of the old cords breaks, which 
is a likely possibility. However, in- 
stead of using cord, the replacement 
should be made with long-lasting, du- 
rable chain. Although weight -bal- 
anced windows are no longer mass 
produced, sash chain, together with 
its companion coil and clip-fastening 
fixtures, is generally available at 
hard ware stores and lumberyards. 

The typical weight counterbalance 
system hks sash weight access panels 
at the base of the jambs. If your win- 
dows don't have these panels, then 
you’ll have to remove the inside cas- 
ing trim to gain access to weights. 

If your windows are equipped with 
the more modem spring-type lifting 
devices, the maintenance required 
usually involves merely adjusting the 
tension of the spring which is encased 
in a metal tube. The adjustment is 
made by detaching the spring case 
from the jamb then winding or un- 
winding the spring, as required, to in- 
crease or decrease the tension. 

If you care to invest the moderate 



1 1 Fetd cluln owr pullty until lead end 
can fat pulled from access hole. Insert nail 
through link to keep in* chain from falling. 




1 1 Aluminum replacement channels are 
available lor jtandard-ilre wMwn To ln- 
rtaJf. channels are 1 1 rct fitted to both saxhei. 



cost, you can upgrade your double- 
hung windows with replacement win- 
dow channels which are designed to 
replace cord and pulley and Spring lift 
systems. Made of aluminum with a 
baked white enamel finish — which 
should never need painting — the re- 
placement product ensures easy slid- 
ing windows. A spring-tensioned 





19 windows with taih weight pocket 
panels make for easy access. Remove the 
screws on covering pane* to get to weight. 




1 # Loop the chain through the hole In 
sarfi weight. Then secure l! with 3 chain cJ Ip 
(shown) or with ashoft J*ngth of wire. 



1 V Discard window weights, pulley? and 
parting strips, slide channels and sashes In 
place r bottom flat, Relnslariiashsiaps. 



center bead for parting strip! holds 
the sash in any position, lets it slide 
smoothly and still serves as an effi- 
cient weatherstrip. Called Window 
Fixer, it is made by Quaker City Man- 
ufacturingCo., 701 Chester Pike, 
Sharon Hill, PA 19079. Available at 
home centers and lumber yards, the 
kit we used cost abou 1 3 15, nc 




14 Lift weight from opening to replace 
cord with chain. With some window?, cas- 
ing trim must be removed to ga In acc«i. 




1 7 Slide chain Into sash groove and out 
containment hole, then attach end- Push 
retainer Into hole and llhiash In place. 




20 Uic 3 II leone spray lubricant to keep 
jash channels clean and smooth |[ works 
on both wood and metal channels. 
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THE BETTER HOME 

HOMEOWNERS' CLINIC 

BY NORMAN BECKER. P E.. Contributing Editor 

Chimney Condensation 

Condensation drips from the damper 
of my fireplace in the basement when 
we use the wcmd stove on the Hour 
above. The stove and fireplace have 
separate flues. Both flues are con- 
tained in a larfie, open, brick chimney 
and each is about 12 in, from the chim- 
ney's inside walls. 

f have patched the chimney cap, 
bought metal covers for both flues, 
applied three coats of water sealer to 
the outside of the chimney, installed a 
dehumidifier in the fireplace and 
removed a brick on each side of the 
chimney top to vent moisture. None 
of this has worked. Do you have any 
recommendations? 

DONALD R. ALEXANDER 
FRANKLIN, NC 



FILL SPACE 

with 

CONCRETE 



MIVUJGNED 
FLUE TILES 



It sounds like you have a ptxtrly built 
chimney - There shouldn't fie 12 in. of 
open space between the flue tiles and 
the inner surface of the brick chim- 
ney, That area is usually filled with 
the rubble from the chimney's con- 
struction, such as broken bricks, 
stones and mortar The fill provides 
the flue tiles with lateral stability . 
Probably your problem, stems from 
one or more open joints between the 
flue tiles for the wood burning stove. 

Chimney-flue tiles are generally 
hutted one on top of another. A thin 
mortar bed ai each butt joint holds 
the tiles together. However , it is pos- 
sible that the tiles are not mortared 
together or the mortar joints have 
cracked apart . In that case, a chim- 
neysweep's brushes may have jostled 
the tiles y opening several joints. 

Wool/ smoke contains ivaier vapor. 
Some of the smoke is probably seepittg 
through the open joints into the area 
around the flues. Since the bricks and 
the fireplace flue are cool, the vapor in 
the smoke will condense on them and 
drip down to the fireplace. 

To correct the problem r you need to 
fill the void around the flues with a 
loose cement mix . This will seal open 
joints and provide lateral stability. 
However , / suggest you hire a mason 
who specializes in fireplaces to cor- 
rect the problem t because this proce- 
dure will considerably increase the 
weight on the chimney foundation , 
which may not have been designed to 
carry such a load. 



MOISTURE 

FROM 

SMOKE 

CONDENSES 

ON 

FIREPLACE 

FLUE 




FIREPLACE 

ON 

FNKT 

iFLOOW 
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CONDENSATION 
DRIPS ONTO 

t FLOOR of firebox 

to nop srmke from seeping through gaps 
bftwfwi misaligned stove flue tiles. Fill void 
around titet with Foot* concrtie mi jl 

Creosote Removal 

Will anything remove creosote from 
the brick wall behind my stove? Over 
the past 10 years the streak has 
lengthened and now reaches the floor* 
LYNDA FOWL IE 
HARMONY, ME 

If the creosote streak is thick , first tap 
it gently with a smalt hammer and 
pry it up with a putty knife. You can 
try to embrittle the streak, and make 
it easier to chip off by applying a dry 
ice pack to it. 

Another option is to make a smooth 
paste from a solvent (such as benzene* 
naptha or trick loroethylene) and an 
inert material suck as talc. Remem- 
ber when using these solvents to fol- 
low precautions printed on the 
container , 

Smear the paste on the stained 
area with a trowel, allow it to dry and 
scrape it off. Repeat this as necessary . 
Afterward, clean the area with water. 



p 

h 



Once you remove the streak, that area 
will he cleaner than the surrounding 
wall. To reduce the contrast between 
the streaked area and the wall, wash 
the entire wall with a cleaner, such as 
Formula 409, and a stiff bristle 
brush. Then thoroughly rinse the 
area. 

Contractor Selection 

Even do-it-yourselfers need to hires 
contractor sometimes. With that in 
mind, the checklist below wilt help 
you get the most from your home im- 
provement dollars and avoid prob- 
ems on those large projects when you 
need to hire a contractor. The check- 
list ujos supplied by the Office of Con - 
sumer Protection, Rockland County , 
New York. 

1. Make a thorough list or plan of the 
work you want done. 

2. Get at least three written esti- 
mates, each of which should be based 
on the same building specifications 
and materials, 

3. Get references from contractors 
and inspect jobs they have previously 
done. 

4. Before starting, check with the Of- 
fice of Consumer Protection to see if 
contractors are licensed and if there 
are complaints about them on file. 

5. Get a written, detailed contract. 
Changes to the contract should be in 
writing and signed. 

6. Limit your deposit (other than pay- 
ment for materials) to 15 percent of 
the total or $500, whichever is less. 

7. The contract should include a 1- 
year workmanship warranty and in- 
clude specific start and completion 
dates. Pay ment should not exceed the 
cost of time and materials on work 
completed, 

8. Make sure your contractor gets all 
necessary building permits, unless 
otherwise stated In the contract. 

9. Protect yourself from liens, in the 
event your contractor fails to pay a 
subcontractor or materials suppliers, 
by adding a release-of-iien clause to 
the contract. Or, pay subcontractors 
and suppliers directly, 

10. Thoroughly inspect work before 



making final payment or signing com- 
pletion certificate. fM 

Lai YOU HAVE A 11 DM E-HAl NTENANCE 
OR REPAIR PROKIi EM? 

Jmt a** Nnfmnti about it Sendynur qtmtten 
timers' Clinic, Popular Mechanics. 224 
West 57th St .New York. NY IMS. White letter? 
iwifio-r he am fibred r/trfjivduutfv, problems of gen- 
eral interest mill be discussed in Ihe column For 
more home -repair and maintenance help, get FSf's 
Home Cgjt Gwk/f, t2 45 postpaid. Send ynur nf- 
derf Ei to Popular Mechanics, mix 1014, Pndip Ctiy 

fifatan, JVtfr r«Hfc, NY mot 
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WIRING BASICS 

INSTALLING 
A DIMMER 
SWITCH 



TEXT AND PHOTOS BY 
MERLE HENKENfUS 

M OST OF US think of at dimmer 
switch simply us an effective 
w r ay to control the intensity of our 
lighting. And, while that is its main 
function, a dimmer can also extend 
bulb life, reduce energy consumption 
and eliminate switch interference 
with radio and TV reception. 

For most applications, a standard 
600-watt dimmer switch ($5-1 4) will 
do. Models are available to replace 
single-pole toggle switches (where 
one switch controls the lighting), or 
for 3-way configurations (where two 
switches control the same light). 
However, only one dimmer is allowed 
in a 3- way circuit and don’t use a dim- 
mer to control outlets that power 
stereos, TVs or appliances. 

Before starting any work, remove 
the fuse or shut off the breaker that 
supplies power to the circuit. Then, 
take off the switch eoverplate, re- 
move the switch bracket screws and 
pull the switch from the box. 

Single -pole conversions 

Disconnect the two black, hot wires 
from the toggle switch by loosening 
the screws. If your switch has stab-in 
connectors, remove the wires by in- 
serting a piece of wire into the release 
openings. Use Wire-Nuts to join the 
dimmer leads to the black wires. The 
black lead is usually connected to the 
incoming hoL wire* and the red goes lo 
the hot wire that leads to the lighting. 

I f your switch circuit contains 
ground wires and the hnx is metal, 
join the grounds to the box with a pig- 
tail connection — a short length of wire 
with one end joined to the ground 
wires and the other end secured to the 
box with a screw. This grounds the 
switch via the connection between its 
metal bracket and the box. If neither 
the box or eoverplate are metal, then 
grounding the switch is usually not re- 
quired. However , if the manufacturer 
stipulates that the bracket be ground- 
ed, or you have a non metallic box and 
metal eoverplate, then ground the 
switch bracket with a grounding dip 
and pigtail 





Attar removing eoverplate, pull Pngfe-pote 
switch from box. Loosen binding screws to 
remove two black, hot wires from twitch. 



Lite Wlre-Nuti to join black wires removed 
From single -pole switch to dimmer switch 
leads a* per manufacturers instructions. 




Pull 3-way switch from box and disconnect 
wires. Note which wire goes to ccwwcw !«• 
mlnal. Other wires Jink remote switch. 



3*way switches 

Two switches that control the same 
light, are connected to each other 
with 3-wire cable and each switch has 
three terminals. The isolated, dark 
terminal, called the COMMON, re- 
ceives incoming power in the first 
box. In Lhe second box, the COMMON 
feeds the hot side of the lighting cable. 







Join red read to wire removed from J-way 
switch common. Jal n other leads to remairv 
Ing wires. Grounding dip grounds switch, 



The other black and red wires, called 
TRAVELLERS, alternate Lhe current 
between the switches. 

To install a 3- way dimmer, discon- 
nect the wire from the common termi- 
nal and attach it to the dimmer red 
lead. Then, join the remaining switch 
wires to the other dimmer leads and 
ground switch as descri bed . w 
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■MOTOR 

HOUSING 



EXHALE! 



HOW IT WORKS 

WETIDRY 

VACUUM 

CLEANER 



BY THOMAS KLENCK. 

Associate Home And Shop 
Editor; PM Jlfustrations 
by Eugene Thompson 

W HILE IT'S SAID that nature 
abhors a vacuum, it’s equally 
true that most of us wouldn’t know 
how to get along without one — a vacu- 
um cleaner that U. And, there's a 
model for every purpose ranging from 
small, handheld cordless units to 
multi motored carpet cleaners rated in 
terms of maximum-developed horse- 
power much like your car. 

There are some jobs, however, that 
even the most powerful household 
vacuum cleaner cant handle. Picking 
up nails, small hits of wood and other 
heavy debris is not only difficult, but 
can damage an ordinary unit. 

For these jobs, you need a dedicat- 
ed, high-capacity machine. And, by 
far the most versatile type is the 
wet/dry shop vacuum. As the name 
implies, these units are more than 

simply oversized household Vacs. 
They're equally at home picking up 
both dry debris and liquid spills. To 
get the job done , a wet/dry vac uti- 
lizes the same basic principles and 
components as your household model. 
The differences lie in how the compo- 
nents are put together, 

Vacuum cleaner principles 

Actually, vacuum cleaners don’t real- 
ly create a vacuum — an enclosed 
space completely empty of all air and 
maLLer. Rather, they set up a stream 
of moving air that’s capable of carry- 
ing small bits of debris. In a standard 
vacuum cleaner, the particle- laden air 
is drawn through a porous collection 
bag that ti tiers out the debris while al- 
lowing the air to pass through. 

To illustrate the principle, imagine 
an ordinary household floor fan with a 
filter mounted on one side. When the 
fan is running, air circulates through 
it and any dust is trapped in the filter. 

However, simply moving a large 
body of air through a filter doesn’t 
make a vacuum cleaner. Unless your 
fan is comparable to a small hurri- 
cane, it won’t lift dust and debris from 



WctdfyihopvBaiums haw * large tank End externally mounted motor that's Isolated from 
debris and moisture, Hig fan draws air through replaceable Alter that traps fine 
dust. Float In central tag# stop* airflow when tank li hilL 



your shop Hoar. Vacuum cleaners am- 
pllfy the lifting power of the fan by 
channeling the air through a narrow 
hose and nozzle. The smaller the noz- 
zle opening, the greater the suction . 
At the same time though, reducing 
the nozzle size reduces the volume of 
air being drawn and, therefore, the 
amount of debris picked up. 

Vacuum cleaner fans, hoses and 
nozzles are designed for an optimum 
compromise between suction and the 
volume of moving air. To produce 
enough suction to lift heavy debris 
and water, and still move the large 
quantity of air necessary for fast 
cleaning, weL/dry vacuums have very 
powerful and effective fans. Some 
units, called 2-stage vacs, have a sec- 
ond fan mounted after the first to fur- 
ther increase airflow. 

The wet/dry difference 

Both the household upright vacuum 
cleaner and the standard canister 
model operate much like the floor fan 
and filter example described above. 



The upright type first draws dust -lad- 
en air through the fan and exhausts it 
into the bag. The air flows through 
leaving the dust behind. This design 
can’t handle large debris which can 
jam or damage the fan. 

Ordinary canister vacs have the 
bag in front of the fan and motor. Al- 
though you’re less likely to damage 
the fan, excessive dust in the bag can 
reduce vacuuming effectiveness. 

Shop vacuums are similar to the 
canister type in that the air is filtered 
before it reaches the fan. These units 
are capable of handling larger chunks 
of debris. However, the similarity 
ends here. Unlike the typical house- 
hold unit in w hich the bag serves aa a 
filter, shop vacs have a nonporous col- 
lection tank and a separate filler. 

As debris-laden air is drawn into 
the tank, the heavier particles drop to 
the bottom. The air passes through 
the filter where the smaller particles 
are trapped and then moves through 
the fan and out of the machine. 

In dry-pickup vacuums, the ex- 
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Upright VW uK itWtDf-dHven brush to tfc- 
lodge dirt. Debris-laden air t rmteh through 
fan to bag which arts as fltw, U*ge chunki 
may damage or Jam tan. 

baust air passes by the electric motor 
after leaving the fair This airstream 
also serves to cool the motor. As long 
as the air is clean and dry p there’s no 
problem. If you try to dean up liquid 
spills though, the moisture in the ex- 
haust air could damage the motor as 
well as create a safety hazard. 



INTAXE exhaust 




Bag in canister model flftem out dirt before 
air reaches fan. Wh\ It fan Js protected from 
large debris, liquid^ can damage bag and 
moirtUfe may enter electric motor. 

Wet/dry vacuums solve this prob- 
lem by placing the fan in a separate 
chamber. The motor is isolated from 
the air being drawn through the ma- 
chine and ha* it* own dedicated cool- 
ing fan mounted on top. In addition to 
protecting the motor from moisture, 
this arrangement also keeps any dry 




In a wet'diy unft, waste- tatit to bottom c#the 
tank. Fine duit Is filtered before air moves 
through fan dodeahaiisE pore, AJrrixeani fcy- 
paws external motor. 

debris that might pass through a bro- 
ke n filter from entering the motor. 

When vacuuming water, a float 
valve rises with the water level and 
blocks the airflow when the tank is 
full. To empty the tank after a wet 
cleanup job p simply open the drain 
valve at the tank bottom. l*t 



TOOL TEST 

BANDSAW 

BLADE 

U NTIL RECENTLYp a Vfe-in.- 
wide blade was the smallest I’d 
ever used on my band saw. Now Sears 
has come out with a really narrow 
blade that is only wide, I tried it 

and I like it, 

The blade is HO in. long and comes 
with a pair of self- lubricating guide 
blocks that must be substituted for 
the metal ones on the saw’s upper 
guide assembly. The blade and blocks 
are sized to fit most former and cur- 
rent Craftsman 12-in. bandsaws. 




Remove meta I guide mocks from iaw and re- 
place with ptatfc blocks, Blade will form its 
own seal In blocks |o preverrf twist hng. 



Test cuts were made in both soft- 
woods and hardwoods in thicknesses 
up to 5 in* with excellent results, The 
blade stayed on course and the cut 
edges turned out smooth. This was 
surprising because I had anticipated 
some drifting of the blade when saw- 
ing thick stock. 

Unfortunately the instructions 
failed to mention that the lower guide 
blocks should be moved apart so they 
do not touch the blade r and that the 
lower and upper back-up bearings 
should be adjusted to touch the blade. 
This will keep it from being pushed 
back by cutting procure. 

This 20-teeth -per-im hbdeis listed 
in the Sears Jan, *90 Power & Hand 
Tools catalog, It J s priced at $6,99 plus 
shipping. —Rosario Capotosto 




tf your uw Has no tension scale for V^-ln. 
blade, adjust blade by leei- Deflection should 
be Win, with moderate Anger pressure. 




New V, 4 -ln.-wlde band saw blade comes 
with two special pistk blade guide btodo. 
Block* reduce heat and chut wear on blade. 




Blade can cut curves with diameters as snail 
as V4 IHh« shown on this finger grip drawer 
pull, Note smoothness of cut* 
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NEW PRODUCTS 




Fifteen new home-improvement products. 



BY ROY 8ERENDSOHN, Assistant Home and Shop Editor 




Big And Strong 

Made of 13-pup stainless steef, Eika/j 
contemporary Gout met sink If strong and 
jpadflUS. with ovwall dimension? erf about EJ 

In. deep x 20 In. wide and S3 In, long. The 
model shown Is equipped (left to right} with 
a soaprtotlon dispenser, a spray nozzle, uni- 




Landscape Light 

Designed to give year? of reliable service, 
tms J Z-volt landscape light uses a halogen 
lamp for clear Illumination and link color 
distortion EEs bulb it protected by a dear 
acrylic lens housed atop a heavy walled atu^ 
min um base Chat's coaled wfth a hahedon, 
mar-resistant polyurethane powder finish. 
Its exterior wiring Is Teflon coated for 
weather resistance. The LSI 2 76-7 costs 
■bout SI 09 at lighting centers, Contact 
Thomas Industries. Residential lighting Dhr,. 
P.O. BOX 7E4% LQudSVlIle. KY40ZOT. 



?4 



fever faucet and hut-water dispenser The 
ribbed drain board can be Focated on the 
jink s left or light side. The sink, alone, costs 
about i SS0 at kitchen and bath supplier?- 

£ .m ifLJUA. J j-i i ■ ■ rn 3 j-w* 8 !. juffi. rlujf alp%jLe F i :i i 

rdf itmc i iTorriMiion on u i is iinrc stki rn mC m 
ceocrio, write to Elfcay Manufactufrig Co. 
1221 Camden Cowl Dak Brook. U W5i 1 . 

Hazard Test 

With LeadTesLyw can detect lead in ^shef* 
pal n t r metal objects, plumbing and soil In 
leveh as low as five part? per million, H? man- 
ufacturer says. To check for lead, you motaren 
an Item with distilled white vinegar — that i 
Included in the kit— and then dip or rub a 
test strip into the vinegar. The strip tuna red 
if lead h presert. The kflt coA about SIQ at 
hardware stores and home center?- Write to 
Vet try. me. I 1SS Ow* Dr , Su he 202, Footes 








Con cr ete Ite condM o nef 

This concrete patch h more durable than oth- 
ers, It? maker jay?, because Its high concern 
inrion of po^mer make? it bond lighter and 
be more resilient once and Mix the pow- 
der and latex polymer and use It as a skim 
coat or to fill holes. The 30-pomJ size shown 
costs about s+G, and the 7 v» -pound if re. 
about SI 3.n j told at home car iter? and paint 
stores. Write to Mr Mac s, f 1 Creek Ridge 
«d^&*fflixtfo*NC 27Mfc 



V 




Hang the Mlllex Ironing board on a door s 
back or front and tt i out of the way. To w It, 
Just told down Che iT-in.-wkle x 43-kx-long 
board. It Jrmafli without tools— snap the 
door hooks to the frame and hang it. The 
ironing board features steel construction 
with an epoxy finish. Its blunt ernt a Eu- 
ropean design, make for faster ironing 
the msiufactiier iayL It costs about 537 at 
home centers. For more Information, write 
to Miller I nt, ODD John Watt? Dr,. Nicholas 
vWe, KT 40356. 
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Almost Natural 

One-Coat er p*tnt brush*! hold more paint 
and spread It easier than other synthetic 
brushes, their maker says, The boshes poly 
fttcf filaments have a texture Hike natural 
bristles, and more surface area than other 
synthetic brUtfe*, the lifetime-guaranteed 
brushes can spread oil or latex points and 
come In widths from V w4 In The Wn brush 
shown casts, about S3 at paint store, Whte 
El Palntr. The Newell Group. *051 % Iowa 
Awe,. Milwaukee, Wl 51207. 




Radon Control 

Laid over a crawl spate dirt floor, Enkawit 
radon- cu r m ol matting Intercedes radon gas 
and channels li to a vent pipe, It consists of -a 
stiff, but porous, mat of nylon filaments 
hacked by polyester fabric. It's sold In 2-roll 
bundles (each roll k 18 in. wide * SO ft Jong) 
■net costs about MOO. Installed, to retrofit a 
17QQ-$q.-fL erawhpatc. For Information, or 
to locate your nearest supplier, write Aiuo 
Industrial Systems Ou Pd Box 72*9, Ashfr 
vllle*WC 26S02. 

Child Safe 

Safe-let blocks a child's probing flngfrifrom 
twin-recepiacfe outlets by covering the 
opening with a pair of smooth plastic, 
spring-loaded cov- 
en, The covers slide 
shut when a plug Is 
removed, and they 
block drafts from 
uncovered outlets. 
They're sold In a 
rang e of colors for 
S4*25 at electrical 
distributors. For In- 
formation. write to 
Motvan Enterprises* 
55 W. Beaver Creek 
f?d.. Unit 8, Rich- 
mond Mill, Ontario, 
Gsnad»L4GIK5. 




Papered Panels 

Weyerhaeuser s line of decorator panels 
combines the ease of panekng with me lode 
of wallpaper. The 4- ft. * B-fL panels consist □* 
a wallpaper mounted on 14-In. lauan ply- 
wood. The paper b treated vrith a dear coat - 
Ing so It s washable. To install* cut the panels 
with a utility knife or saw and fasten them 
with adhesive. The panels coot about. US 
each at home centers, and come In about 
*0 stylet For a free booklet on plywood 
pending, send a sethaddressed, stamped 
envdppe to the Rywood Paneling Council 
1 6U SfMdway ; New VoritlMT 10019. 





Compact And Versatile 

Designed tot small homes, che gas-flnd Inte- 
gra li both forced-air lumiec and water 
heater. It also tanettons wan eUrcondWoner 
when hooked to a compatible condenser. 
About 24 In. wide and 75 In. high. It (to in a 
closet. It casts about S 1 500 Installed | pirn 
condenser) and b sold by heating contrac- 
tion. For mare Information, write More- no 
Industries. Inc. 1 8450 5. Mltei Rd., Cleveland. 
OHWJMltt. 
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Trackless 

These folding bath doors are huig from the 
wall and don't require bart^to-dean tracks 
to iNde In, Their polycarbonate, plastic door 
panels come In clear or bronze tint and thek 
bottom edge slants to drain runoff Into the 



tub. The door frames are available In white, 
almond and black. They are available to Itt 
ttitapenlng wfdthtfrom Si latoBfin.^id 
shower widths from 10 In. to *B In. The door 
shown costs about $ 1 *0 at home c ent era and 
plumbing supply houses, Wffte Lyons Indus- 
tries, Inc., P.O. Box Bfi, Dowaglat Ml 49047. 
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Hot Stuff 

The cut-iron Winter Warm fireplace Insert 
can heat a I500-sq,-ft, am. and h 78,3 per- 
cent efficient it* maker sayt One int treeing 
feature It a tbenmjjtal -controlled fan that 
drives air past the door's removable glass 



panel to keep It from getting soot-covered, 
ft conies In three enamel colors, land 
| jhcnivrij. twora* and black, that cent about 
52500 each, A plain black model costs about 
3 2300, They re sold at vernont catlings 
Dealers. Write Vermont Castings. Prince St. r 
Randolph, VT 05060. EM 



ih 1 i~i ■ rl M -■ j -h jlI mj i fa. |u4i ' -m jjwjiplI Iil m inj4&yl 

0 *ar ronocfma pine- mat s smoout wnoM 
» It s ready to paint or stain. Available at 
home MsreenL h i offered wftti panes divid- 
ed by brass isftownj, about si 75; or a single 
glass pane V-cpooved to Irak like individual 
beveled rites, about 5195. For more Informa- 
tion about Wing'S new La Door, contact 
Wing Customer Service, P.O. Box 33347, Dal- 
las, 1X7523& 



It's A Snap 

You need few tools to install this closet or 
gamier. Most of tested and plastic partsjust 
snap together to yield a sturdy structure that 



allows a lot of air drculatlon The steel shed 
planks are coated with durable pulyure- 
thane paint and are ooH-formed for eefce ri- 
gidity, There are four sixes, for closets 3-4 fL, 
«fL*5™Bft and 3- 10 ft They cost about 355, 
SfiO, 390 and S. 1 45, t DpectlvtJy. And are sold 
at hardware stores and home centers Write 
the Stanley Works, 1 95 Lake St, New Brit- 
akvCrWOSOL 



— 



Computerized Flooring 

For a precise ftl between pl-ccex Tarkett loci 
computerised routers to cut the ash and oak 
for Its parquet flooring. They're available Ina 
variety of diet, grades and styles. in Individ- 
ual pieces and stapled- together panels. Fin- 
ished samples are (left to right): Marie 
Antoinette, about SG.SG; Herringbone. 
$7,50; Fountalnebleau, 316; WoodJtcne, 
19,50 1 am per sq. ft. P select grade, unfinished 
oak ). They re sold at Tarkett wood-floor iup- 
pders. Contact Tarkett. 3 m 3QO K Route 9, 
ftlvervlew Rd., Johnson CHy.TTU 37605. 
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4 Uie the mUer guide to art bo* mrtfr sMi 
Tbtt blade h off-center an the mitered face so 
It wort ! brpaic oat hack of Stock. 



TOOL TEST 

NEW PLATE 
JOINER 

TEXT AND PHOTOS BY 
ROSARfOCAPOTOSTO, 
Contributing Editor 

I F YOU'RE thinking of switching 
your woodworking joinery meth- 
ods from dowels to biscuits, consider 
Black & Decker's Elu 3380 joiner/ 
5 p liner. 1 used it to join a variety of 
test joints, with excellent results, 

The Elu’s cutting action is unique. 
While mosL plate joiners cut their bis- 
cuit slots by plunging into the work, 
the Elu pivots. This makes it more 
comfortable U> hold when cutting slots 
in awkward situations. The 12-tooth, 
carbide-tipped blade cuts to a depth of 
% in. and trims stock up to in. 
thick (Photo 1). Cutting depth is con- 
trolled by an adjusting knob and grad- 
uated scale that's marked for the 
three standard biscuit sizes (Photo 21. 

I liked being able to operate the tool 
on either surface of its right-angle 
base. Both its surfaces, the shoe and 
blade guard, provide rigid support. 
Slots are cut into the face of a 45° 
miter by attaching a miter guide to 



I The carbide-tipped Made projects 
through the shoe to cut lints or grooves. 
Blade guard b perpendicular to the shoe. 



Blade & Deckers Elu 3360 plate Joiner tomes with fence and miter guide | inset % 



the blade guard (Photo 4). For fine po- 
sitioning, the blade can be adjusted 
side to side in the blade guard- Large 
adjustments are made by positioning 
the joiner’s fence. The fence helps you 
accurately cut a row of slots, or spli ne 
grooves, in a board's face. 

The Elii's ON/OFF switch is a good 
safety feature, ft must be held down 
to operate the tool. For neater work 



in plywood, the joiner comes with an 
antis plinlering blade insert, 

The 3380 has a 3-amp motor and 
comes with a metal case, fence, miter 
guide, blade insert, side handle and 
two wrenches. It costs about $335 at 
Black & Decker tool dealers. Write 
Black & Decker, U.S. Power Tools 
Group, ION. Park Dr. , Box 798, Hunt 
Valley, MD 21 030. M 



2 Adjust the blade depth by turning the 
knob. Number* 0, 10 and 1 2 an depth guide 
mat ch th ree biscuit itacs: No, 0, 10 and 70 



9 To cut stats for frame miter Joints, lay the 
tool on ihe Made guard and align the mark 
on the shoe with that on the workpiece. 



S The Eli cuts a row of biscuit slots in a 
board’s fate, a handy capability for designs 
that call for face-to-edge Joints. 



• k>»i operation similar to cutting a row of 
dots, the Joiner h held down and pushed for- 
ward to bit Spline grooves. 
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THE BETTER H OME 

APPLIANCE 

CLINIC 

BY STEVE TOTH. 

Contributing Editor 

Stopping And Starting 

What could cause my Kcnmore wash- 
er model No, ] I0.72S25IW, serial No, 
C536738G6 to continually stop and 
start during the spin cycle? It does 
this periodically. Eventually all the 
water is removed from the tub, but 
the clothes are still too wet and there 
is evidence of soapsuds, 

CARMEN DEL G AUDIO 
StORMVILLE. NY 

Sounds as if your washer may not he 
pumping all the water out of the tub 
during the 2 -minute drain period be- 
fore it goes into the spin cycle. When 
this happens , the water that's left is 
spun around the tub. The pressure of 
the water activates the water level 
switch , causing the spin solenoid on 
the transmission -mounted control 
magnet to deenergize. This causes 
the tub to stop spinning momentari- 
ly. As the water falls to the bottom of 
the tub, the spin circuit is again acti- 
vated and the tub spins again. 

it will take some investigation to 
find the problem . but something is 
preventing all the water from pump- 
ing out in the allotted time. It could be 
that a lint buildup has dogged the 
filter „ or that the drive belt is loose. 
Also * the drain hose may be clogged 
or kinked, or the hose from the pump 
to the filter may be dogged . 

Remem the hoses and pour water 
down them to check for clogs. Flush 
out tint by holding the hose under a 
faucet. Prevent water from squirting 
out at the faucet end by wrapping a 
damp rag around the faucet and the 
hose's end r Pick lint out of the fitter 
openings. 

Check the drive belt by spanning 
two pulleys with a straightedge. 
Press on the belt and check that its 
deflection does not exceed in. from 
the straightedge. If deflection is more 
than Va in Tp the belt's too loose and 
you'll need to tighten it by adjusting 
the motor's position. For a complete 
description of this, and other service 
procedures „ purchase a Sears Ken- 
more belt-drive washer service man- 
ual from your local Sears store or 
scroice center . 




WASHER TUB 



CHEtS DRIVE BELT 
FOR DEFLECT tON 



CHECK NOSH f ROM 
PUMP TO FILTER 
FOR BLOCKAGE 



clogged or klnfccd drain how *nd dogged 
hale from punp [d After, 



Musical Hot Water 

Our natural gas-fired A.O. Smith wa- 
ter heater, No. KGA4086O, hums dur- 
ing the heating cycle. It is glass lined 
and has; a 40-gallon capacity. The 
hum, which appears to come from the 
control box, does not appear to affect 
its ability to heat water. What causes 
the hum, and what can be done to rem- 
edy it? E.A. MICHRIjSON 

SYL VANIA, OH 

/ contacted A.O. Smith, and they tell 
me that it may he due to high or low 
gas pressure at the gas control. This 
causes the internal diaphragm on the 
control to vibrate, creating the sound. 

Also, if the control is attached to a 
flexible gas connector, the gas flour- 
ing over the connector's ribs may be 
causing the sound. Have a licensed 
plumber replace a flexible connector 
with a rigid one. 

T hen are many other possibilities , 
The manufacturer suggests having 
your local gas utility company check 
the house’s gas pressure. If these 
measures are not successful, contact 
the plumber who installed the heater 
or A.O. Smith. 

Gas Fridge Pam 

We have an old Servel gas refrigera- 
tor (11 cu. ft. with a freezer on top) 
that was bought new in 1947 and is 
still running strong. It is being used 
as a backup to the big side- to-side Ui 
the kitchen. We would like to replace 
the door seals and to convert it from 
natural gas to L.P. gas. Can you 



direct us to a supplier for parts and 
information? 

C.N. YUEN 
SOUTH PASADENA, CA 

Contact Kerns Refrigeration, 3939 
IjQ MesaAve., Central Valley, CA 
9601 9, <91 6} 275-6382 , They have 
complete data on all Servel models 
from 1933 on, including kerosene- 
fired models. They service and sell 
parts for all makes of absorption re- 
frigerators and freezers . 

To make the conversion. Kerns will 
need the refrigerators model num- 
ber, cooling unit number or BTU in- 
put rate. If you can’t find these 
numbers, send them a photo of the re- 
frigerator with the door open and in- 
clude dimensions of its box. They 
also need to know the altitude at 
which the refrigerator is operating 

The cost of the conversion parts, 
which include an orifice sized to your 
model refrigerator and a turhulatar 
for L J 3 . gas, is $14 plus shipping. 

The company strongly recom- 
mends you purchase a copy of its gas 
refrigerator repair manual ($6) for 
Servel and Whirlpool refrigerators, 
1933 to 1957. The manual will assist 
you in installing parts, making flame 
adjustments, as well as cleaning the 
flue systems. 

The company can also supply you 
with a universal door gasket materi- 
al that fits alt ServeU Whirlpool doors 
from 1 947 on. It costs about $J per ft., 
instructions included- IN 

Service Tip 

Dishwashers that arc used in areas 
with hard water can develop a 
white, yellow or brown film on the 
inside of the tub. To remove this 
film, first empty the dishwasher 
and set the timer for one wash cy- 
cle. Start the dishwasher through 
the cycle. When you Hear that the 
w uter has stopped entering the 
tub, unlatch the door and pour in 
Vi- to Wt-eup of citric acid crystals 
(available at your local drugstore). 
Head the precautions on the pack- 
age before us ing the crystals , 

Close and latch the door, and let 
the machine go through the cycle. 
Depending on the buildup, it may 
take a few treatments hut eventu- 
ally the inside will look like new 
again. 



DO YOU HAVE AN APPLIANCE ITtOIlLEMT 
JuM risk Stnv obend m 1 . SW wv-t fkfriNM, nlonft 
U'j-fJi ih£ tnadei and Mtrinl n.nmh*r& r La Apphanev 
Cfomc. Popular Mechanic*. 224 W«f 5?th St.. 
New York, jVY I00i&. Whdc bcan- 
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Toggter anchor system ofTere lftr« opt loro: simple picture hook with screw (<lert| r wall 
anchor with screw [middle | ami toggle-type amhor with boJt (right). Plastic jetting key 
farrow] Is used to snap open wings on picture hook and wall anchor. 



FASTENING 

TECHNIQUES 

HOLLOW- 

WALL 

ANCHORS 

TEXT AND PHOTOS 
BY ROSARIO CAPOTOSTO. 
Contributing Editor 

W HEN IT'S necessary to attach 
or hang something from 
a standard house wall, the best 
method is to drive a screw or 
nail directly into a framing 
member behind the wall surface. But 
as we all know, this isn’t always feasi- 
ble. More often than not. you'll have 
to select a fastener that was specifi- 
cally designed for gripping in the hol- 
low spaces between studs and joists - 
Plastic anchors, Molly screws and 
toggle bolts can all accomplish these 
tasks very well. When you add to 
these three fasteners the venerable 
lead anchor — for joining materials to 
masonry surfaces — you’ve covered 
just about all the fastening bases. 
You've also got a lot of different 
anchors. 

The Toggler anchoring system can 
cut down on your hardware clutter, 
because these clever devices were de- 
signed with versatility in mind. The 
basic Toggle r is the screw anchor 
which can work in both solid- wall and 
hollow- wall applications. It consists 
of a polypropylene anchor and a small 
plastic setting key. All you do is drill a 
hole in your wall and slide the anchor 
in place. For solid walls, the anchor is 
just wedged into the hole, like a nor- 
mal plastic anchor. If the wail is hol- 
low, you simply slide the key setting 



pin into thi! anchor and push. This ac- 
tion forces the wings on the anchor to 
pop out and bear against the inside 
surface of the wall Unco you remove 
the setting pin, all you do to attach 
something is drive a self-tapping ma- 
chine screw through the object and 
into the anchor. 

The basic anchors come in different 
sizes, depending on the thickness of 
the wall material. The smallest one 
works in panels — like those found on 
hollow-core doors — that are Vn to Yt 
in, thick. The next size handles mate- 
rial that is 'Vn to Vn in, thick, and the 
largest is designed for surfaces that 
are V* to V* in . thick . These dimensions 



indicate the thicknesses t hat allow the 
anchor to fully expand on the bac kside 
of the surface covering. Of course, in 
solid-wall applications they'll all 
work. Each anchor will hold at least 
40 pounds of weight and is designed to 
accept screws ranging from sizes No. 
6 to No. 14. 

The basic anchor is complemented 
with other models used for sped Tic 
purposes : a picture hook (Fig. 7), an 
anchor for mounting perforated hard- 
board with the correct spacing from 
the wall, and ones designed for 
mounting wire rack storage systems, 
adjustable metal shelf standards and 
all aorta of electric cables. 




I To Install anchor, first bore hole In wall 
then squeeze anchor wings together. 
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2 Insert folded anchor Into bole and pr«s 
until flush with surrounding surface. 



1 For hollow walls, press setting key Into 
anchor to pop out wings on Inside of wall. 
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If you have to support heavier Loads 
—up to 150 pounds per anchor when 
installed in concrete block — the 
Toggler toggle bolt filla the bill in 
ways that a standard toggle boltcan’t- 
This version is installed in the wall 
independent of any bolt. Because the 
support wing on the inside of the wall 
is secured by the fixture, instead of 
the bolt, the bolt that holds the object 



f 1 Once cap Is firmly seated, bend straps 
from side to side until they break off. 



1 2 Attach object to wall using bolt at 
proper length. Bolt threads Into wing. 



4 Attach desired hardware (owaFP anchor 
using serf-tapping macNne screw. 



7 Picture hook Is great for hanging frames 
and supporting smaif cable wires. 



1 0 Secure anchor by pushing cap Into 
hole until flush with surrounding surface, 



can be removed and replaced at any 
time without the wing falling down in- 
side the wall. 

Another virtue of these toggle bolts 
is that they require a smaller wall 
hole. Most Vi-in. toggle bolts require a 
Y*-in. hole but the Togglers need only 
a 14-in, hole. And, the anchor is de- 
signed with a flange around its plastic 
cap that covers the edges of the hole 



and leaves a presentable finished ap- 
pearance when exposed. 

The Togglers are available at hard- 
ware stores and home centers, and 
are usually sold in packages of eight 
for about IL7G. For more informa- 
tion, contact; Toggle r Anchor Sys- 
tem, Div. of Mechanical Plastics 
Corp., P.O. Box 328 Caatleton St., 
Pleasant ville, NY 10B70. PVt 



5 Anchor {back tide view | can hatd s-crewi 4 Fully ;pr*ad anchor (bottom) grips belt, 

frumsln No. 6(lcft|tq No, H (right), Hue also holds well partially spread |iop J. 



4 To Install toggle type anchor, fold wing V Once through hole, pull out until wing 
against strap and push Into pr ebored hole. hits Imldc surface of wall. 
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CHASING EMMO 



Can Fittipaldi make ft two in a row? 



BY DAVID PHILLIPS 



T HE 1990 I ndy car season 
shapes up as one of the most 
competitive and technologi- 
cally diverse in the history of 
Championship Auto Racing Teams 
(CART). Al the same time, CART — 
which has sanctioned the PPG Irtdy- 
car World Series since its inception in 
1979 — faces challenges crucial to the 
long-term future of Indycar racing. 
Stir these two elements vigorously, 
and it. seems certain that ISHtO will be 
anything hut dull. 

On the hardware front, it figures to 
be another good year for the Chevro- 
let Indy V8, although a much stronger 

challenge is expected this year from 
Porsche, with Cos worth, Judd and 
Buick also hoping to improve. 

Never short on power, the Mario 
1 1 lien 'Paid Morgan- designed Chevy 
shed its early reputation for fragility 
and was absolutely bulletproof last 
season. With further refinements and 
more efficient engine management 
— and teamed with Roger Penske and 
Newman-Haas Racing as well as the 




Advcruiici In B4, Rkk |Wt] and 

Indycar champion Emerson f unpaid! will 
tw Penske teammatei during Wsemr. 



new C.alles'Kraeo partnership — 
look for Chevy -powered cars to dom- 
inate again in 1990. 

The addition of 1989 Indycar cham- 
pion Emerson Fittipaldi — and Marl- 
boro sponsorship money— to its 
already impressive lineup of Rick 
Meara and Danny Sullivan, makes 
Penske Racing the team to beat. Un- 
like last season, when Penske sold 
three of his Nigel Bennett-designed 
PC- 18s to Patrick Racing, Bennett s 
PC-19 will be Penske only. 



Logistics and team chemistry will 
be key to the recently merged Cades 
and Kraco teams. Rick Galtes and 
Maury Kraines each ran multiple car 
teams in the past wiLh minima] suc- 
cess, However, the lure of a Chevy 
engine for K mines and the financial 
wherewithal for Gallos to build his 
own chassis, plus the close friendship 
of drivers Bobby Rahal and Al Unser 
Jr, . proved irresistible. With the Alan 
Merle na-desigtied chassis not due un- 
til late in the year . Raha] and Little A] 
will run Lola chassis. 

An equally formidable driver pair- 
ing— Mario and Michael Andretti— 
will again can y the K mart. Ha valine 
standard at Newman, Haas Racing. 
Michael proved to be every bit the 
force he was expected to be in 
1989 — his first season with Chevy 

E wer — and only an overdose of the 
jendary Andretti bad luck cost him 
a serious shot at the title. 

Patrick Racing is the big question 
mark for 1990. Although Pat Patrick's 
organization won five races, including 
the Indy 500, plus the 1989 CART ti- 
tle, the team ended the season with its 
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driver (Fittipaldi) and major sponsor 
(Marlboro) ready to sign with Penske, 

As a result. Patrick has effected a 
partnership with Alfa Romeo, with 
the popular Roberto Guerrero, Alfa's 
driver in '89, part of the bargain, as 
well as the prospect of a new March 
chassis. Since its debut at Detroit, the 
Alfa engine has been reliable, though 
more power is needed for it to be truly 
competitive. 

With just one car, Porsche has been 
playing a rather unlikely David to 
Chevrolet's Goliath, and proved last 
year that it meant business. Thanks 
to a splendid March 89 P chassis and a 
new motor — wider powerband and 
better throttle response — Porsche 
went from pest to rival and scored a 
win at Mid-Ohio. 

Quaker State/Porsche team man- 
ager Derrick Walker promises the 
March 90P will be “quite a bit differ- 
ent." Although still limited to a 1-car 
effort (a second entry is planned for 
Indy), Porsche too will look to in- 
creasingly sophisticated electronics 
to coax more power and better low- 
end response from its V8. 

It took a couple oflean years to get 
perennial front-running Cosworth to 
respond to the Chevy juggernaut. 
With two teams using its new short- 
stroke DFS engines, Cosworth got its 
first win since late 1987, scored by 
Bobby Kahal in a downpour at the 
Meadowlands. 

Just how Cosworth can massage a 
design that dates to 1987 is open to de- 
bate. The DFS still lacks the throttle 



response and torque required for road 
and street circuit racing. 

The outlook for John Judd’s engine 
is murky. After scoring a rather for- 
tunate win at Pocono in 1988, Judd 
and U,S. partner Trucsporu Racing 
made the Honda-baaed V8 available 
to a 3-team developmental partner- 
ship last year — TruesportB, Raynor 
and Shierson — but performance was 
spotty. Yes, Truesports rookie Scott 
Pruett finished second at Detroit and 
was in the top 10 almost all season, but 
the Judd was distinctly under- 
powered on the faster circuits. 

With an interim developmental mo- 
tor on tap for 1990, Truesports boss 
Steve Horne seems confident the 
Judd will be a match for the other 
powerplants. Certainly Pruett, with 
a full season under his belt, will be a 
factor. 

Last, but not least (at least at Indy ) 
is Buick’s stock block V6. Given an ex- 
tra 10 in. of turbo boost by USAC at 
Indianapolis, the Buick remains a via- 
ble alternative at the Brickyard, and a 
number of teams expect to run Indy- 
only Buick programs. Elsewhere, 
though, the Buick is severely handi- 
capped by CARTs across-the-board 
boost rule. 

The off-track intrigue regarding 
new rules for 1990- '94— rules de- 
signed to reduce cornering speeds and 
enhance driver protection — was still 
in progress at press time. Since the 
new regs would essentially render '89 
and older cars obsolete, a compromise 
was eventually reached that grand- 




Teo Fabl'i Ftmche-powend MarUh figure* 
as the dark hone of the two campaign. 
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June 3 
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fathered older carB into the series 
through 1992. The U.S. Auto Club, 
however, left its rules for the 1990 In- 
dianapol is 500 v irtually unchanged. 

The ’90 spec Indycars are expected 
to be at a significant disadvantage 
versus their predecessors. There is 
expected to be significantly lesa aero- 
dynamic downtorce to work with, ow- 
ing to the mandated smaller sidepnds 
and the repositioning of the rear 
wing. Because the driver's feet must 
now be behind the centerline of the 
front wheels, the ’90 cockpits will also 
be more centrally located. This, in 
turn, will require a repositioning of 
the fuel cell, resulting in unfavorable 
weight distribution. TTie net result, 
should USAC stick to its position, is 
that most teams will either keep their 
’89 cars specifically for Indy, or run 
hybrid ’89/90 cars there. 

Just who is going to emerge as the 
champion is. as usual, anybody’s 
guess. Most forecasters rated Fitti- 
paldi a dark horse at the start of 1989- 
But if you like dark horses, keep an 
eye on Teo Fabi, Porsche made huge 
strides in 1989, while March again 
proved itself capable of producing a 
state-of-the-art chassis. If the March 
90P is as capable as its predecessor, 
then Fabi could very 1 well win the title 
he so narrowly missed in 1983, M 
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NASCAR may or may not be the greatest show on 
earth, but it sure don't get no closer than this. 



BY AL PEARCE 



I T ALL GOES back to Bob Lat- 
forni and a summer afternoon he 
spent at the Boot Hill Saloon in 
Daytona Beach. 

Latford was serving a* public rela- 
tions director at the Atlanta Interna- 
tional Raceway when NASCAR 
executives Bill France, Lin Kuchler 
and Bill Gazaway commissioned him 
to find a better way to determine their 



annual champion. Privately, they 
feared that a steady-but -unspectacu- 
lar driver (dare they aay undeserv- 
ing?) might someday steal their must 
significant title. They feared that a 
midpack runner might simply ride 
around in enough races to outpoint 
the big-name stars who ran hard and 
risked crashing or blowing up. 

Da something about that, they told 
Latford. Help us keep a midpack 
stroker from backing into our cham- 



Dale Earnhardt ' i black Chtvy Lumina was a 
docnl nanf force through much of ihe S9 
IV£A5CAR WlnlEdri Cup season. 

pionship and making us look silly. 

So in the summer of 74 Latford sat 
down with two racing buddies and 
some beer at the old Boot Hill. They 
talked about their sport, toyed with 
some numbers, drank some beer, 
toyed with more numbers, drank 
more beer and talked more about rac- 
ing. Several hours later, Latford bad 
NASCAR’s new points system ail fig- 
ured out on cocktail napkins. 

His formula encouraged drivers to 
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start every race, run hard, lead laps 
and stay on the track as long as they 
could— even if their ears were beat 
and battered and hopelessly behind . 
Drivers who led the most laps got ex- 
tra points, Drivers who led even one 
lap got extra points. 

Unlike some of the previous sys- 
tems, L at ford’s scheme proposed that 
every race be weighted equally. Win- 
ning the Martinsville BOO, for exam- 
ple, would pay exactly the same 
championship points as winning the 
Daytona 500. 

The new plan almost guaranteed 
that the series champion would be the 
driver whoBe equipment and crew 
performed best, week in and week 
out, over the long haul. 

Better yet, it ensured that the 
championship wouldn’t be decided un- 
til late in the season, perhaps (here 
you could almost imagine France, 
Kuchler and Gazaw ay breaking into 
wide grins) at the last race. 

Who will win the $ 1 -million prize 
this year? Smart money will be on the 
slick Chevy Luminas of Dale Earn- 
hardt and Darrell Wait rip, as well as 
Rusty Wallace's Pontiac Grand Prix, 
Each of them had an outstanding '89 
season and each returns to a well- 
financed, well-equipped team backed 
by an excellent crew. 

Waltrip, now 43 and mellowed after 
years of being NASCAK’s bad boy, 
was a contender last year until an un- 
characteristic late season swoon in his 
Rick Hendrick, Tide-sponsored 
Chevy. He’ll recall the season with 
hittersweet emotions. He finally won 
the Daytona 500 after 17 years of try- 



ing. but lost the Winston All- Star race 
three months later to Wallace on a 
controversial tate-race bump. 

Earnhardt (some call him Down- 
and- Dirty Dale), a 3- time champion, 
may have blown his fourth title shot at 
North Wilkesboro, North Carolina, in 
mid-October when he tangled with 
Ricky Rudd’s Quaker SULe Buick 
while leading in the final seconds of a 
400-lap race. Earnhardt and the Mr. 
Good wrench Chevy would have taken 



the points lead with either a win or a 
second-place finish on that bright fall 
afternoon. Instead, he fell even far- 
ther behind. 

Another crash the following week- 
end at Rockingham, North Carolina, 
all but ended his ’89 title hopes. 

Wallace, for his part, was an even 
stronger contender in '89 than in ’88, 
when he lost the title to Bill Elliott de- 
spite a Lat e-seas on charge. His ’39 
campaign, while clearly successful, 
was also noteworthy for a well- publi- 
cized feud with ear owner Raymond 

Beadle. Both filed lawsuits in a nasty 
contract dispute that left Wallace’s 
status with the team in question. 

But contending for the champion- 
ship made everything better, and the 
Kodiak-backed team rallied strongly 
in the final weeks of the season, 
They're together again for 1990- 

Given somewhat longer odds of 
winning this year's Winston Cup are 
Martin, driving the Jack Roush Thun- 
derbird, Rudd, Ken Schrader, Geoff 
Bodine, Harry Gant, Davey Allison, 
Terry Labonteand Elliott. Rudd, Bo- 
dine and Lahonteare proven winners, 



but will need lime to grow accus- 
tomed to their new teams. And while 
Schrader, Gant, Allison and Elliott all 
won races last year, they didn't dis- 
play enough consistency to challenge 
Wallace and Earnhardt. 

Martin seems to be the strongest 
contender in this group, on the im- 
pressive strength of the Roush organ- 
ization. 

A couple other drivers to watch in 
1990 are Alan Kulwicki, a consistently 



Rusty Wallace 'i Pontiac Grand Prix came on 
if rang in the dosing of the campaign. 

strong qualifier last year, and 1989’s 
rookie of the year, 39-year-old Dick 
Trickle, a veteran short-track special- 
ist who had several top- 10 finishes. 

N ASCA R’e drivers and crews 
won’t see many new sights this year. 
Their tour will run exactly the same 
tracks. In fact, except for a minor 
change or two, this year’s schedule m 
almost identical to ’89. 

In case you’re wondering, this 
year’s i 0-mo nth, 29-date, 16-track, 
13-slate grind adds up to 11,801 miles 
of racing. That's a lot of time on the 
road. It’s a good bet Latford didn't 
consult wives or girlfriends when he 
came up with his idea. m 
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Dayinna Beach. Florida 
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Bristol, Tennessee 
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Talladega, Alabama 
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Cuver, Delaware 
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Daytona Beach. Florida 
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Talladega. Alabama 
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Watkins Glen. New Vonlt 
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August 25 


Bristol. Tennessee 
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Richmond, Virginia 
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Dover, Delaware 


September 23 


Martinsville, Virginia 
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North Wilkesburu. 
North Carolina 
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Charlotte, North Carolina 
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Rockingham, North Carolina 
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Phoenix. Annans 
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'ALLrfOc:utm-4 4989 


Atlanta, Georgia 




Rusty Wallace 1 1 eh | was strong down the stretch. Defending champ Dili Einmt ( middle | 
never recovered from Daytona crash. Dale Eemhardt [dghtf faded in the final weeks. 



pm photo b^con hunfuk 





BRACING 1990 



DON'T LOOK 



Road racing's defending champs — JMSA, 
SCCA, Formula One— face an especially 
lean and hungry flock of challengers. 




BY MAC DeMERE 



by dominating the 09 Trans-Am. 



iPBl AS E BALL legend Satchel 
Page may sieve r have come 
within throwing distance of 
a race car. But his famous 
admonishment — “Don't look back T 
something might be gaining on 
you" — ifl apt advice for the 19S9 cham- 
pions of the major U,S, road-racing 
aeries. For 1990, the challengers ap- 
pear to have excellent shots at de- 
throning the champions in the OTP 
and GTO divisions of the Internation- 
al Motor Sports Association (l MSA) 
Camel GT series and , to a lesser ex- 
tent, in the Sports Car Club of Ameri- 
ca (SCCA) Trans -Am Championship, 
Though the al! -conquering Electro- 
motive Nissan team has won two con- 
secutive GTP team championships 
and SO of its last 26 races going into 
the season finale at Del Mar, Califor- 
nia, it faces rapidly maturing opposi- 
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VOUR PRIZED POSSESSION 
DESERVES A TOUCH Of ‘GLASS. 

Presenting the Liquid Glass ' Total Appearance System. 

There’s nothing like the exhilaration of seeing your prized auto. boal or plane 
gleaming wilh a glass- 1 ike. satin-smooth glow. One lhal turns heads while 
turning away the elements. And now because of a startling breakthrough in 
appearance chemical technology, you can apply this "showroom" brilliance in 
minutes - and enjoy its benelits year 'round. 

Chemical cross-) Inking... the nucleus of our system. 

Unlike oi her finishing families, the Liquid Glass System works because each 
highly- relined product chemically bonds with the next. The concept is simple. 

The results - simply spectacular. All five products are perfectly safe for use 
on Ctearcoated surfaces, and help retard acid rain and hard water spotting 
When used together as a Total Appearance System, they cross-link to give 
you maximum protection and beauty. 

Pour on our Liquid Glass Wash Concentrate, Pre-Cleaner and Polish/ Finish 
today - and see how their dazzling glow reflects on you. Then rejuvenate 
your leather, vinyl and rubber with our Connoisseur's Choice* duo - the 
miracle cross-linked mixtures wilh Mink Oil But don't wait. Once you experi- 
ence a touch of Glass, you’ll never settle for less. 

Liquid Glees Potish/Finish is sold only En the gold can with the red 
Corvette on its face. We do not manufacture or private label an 
Advanced 1 ' version of any of our products. Never have, never will! 

The Liquid Glass Total Appearance System is sold 
at quality conscious retail stores nationwide, or call 
now, toll free: 1-600-540-5307 for the name of your 
naaresi Liquid Glass Products Distributor, in K.J., 
call (201)307-6755. 

LIQUID GLASS ENTERPRISES, INC 
P Q eon 1 170, Teangc* NU 07666 USA 
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DON'T LOOK BACK 




Jack Roush's Cougars won the 8? IMSA GTO titfe. but tryitasWi end AudTMwd was king. 



lion from .Jaguar and Toyota, a* w r «:ll 
as from perennial contender Porsche 
in the km graces. 

In GTO, Jack Roush's factory Mer- 
cury Cougars opened up an early ad- 
vantage anil held on to take the 1989 
driver’s and manufacturer's titles. 
However, by the end of the season it 
was dear the factory-backed Audis 
had become the team to beat. Also, 
look for renewed GTO efforts from 
Mazda and Nissan, as well as, believe 
it or not, a new program from Ferrari. 

The 1969 Trans-Am campaign was 
nearly a Roush Racing benefit, as 
Roush Mustangs won more than half 
of the races. But for 1990, teams from 
Oldsmobile, Pontiac, and possibly 
even Cadillac and Chrysler s Ragle di- 
vision, seem ready to challenge. 

IMSA GTP 

Don Devendorfs crew at Electromo- 
tive Engineering know that the ener- 
gy and investment required to stay on 
top often equals or exceeds the effort 
needed to just get there, That's why 
2-time IMSA champion Geoff Brab- 
ham and '89 runner-up Chip Robinson 
will be driving all-new Trevor Harris- 
designed, Electromotive -built Nissan 
GTP ZX-Turbos in 1990, 

“Our advantage is how the whole 
team works together.” said Wes 
Moss, vice president of Electromo- 
tive. “The new cars will have similar- 
ities with the '69 cars, but will feature 
aerodynamic changes and enhance- 
ments which will translate into a total 
performance improvement." 

Although cast once again as sup- 
porting players, the Castrol Jaguars 
showed dramatic improvement in 
1989 by w inning three races. The In- 
diana-based arm of Tom Walkinshaw 
Racing in already embarked on an ex- 
tensive winter testing program, 
together with an R & D program for 
TWR’s European Group C, 

“If you just stand still you won't 
keep even, much less get ahead," said 
Jaguar team manager Tony Dowc. 
“Race teams seem to go in 3-year 
cycles. When you’re starting from 
scratch, it takes two years just to be 



competitive. The dividends come in 
the third year.” 

For power. Jaguar will rely on the 
VG turbo it introduced successfully at 
the end of last season, though the 
team may run at least one V12 at Day- 
tona's 24-hour event, J aguar’s drivers 
will be Americans Price Cobb and 
Davy Jones, joined in the long races 
by John Nielsen and Jan Lammers. 

Dan Gurney’s AU- American Racers 
will campaign two Toyota- powered 
Eagles in the '90 GTP series. Despite 
running one car originally built in Ja- 
pan fur Group C as well as its own 
Eagle HF-89 Toyota, AAR scored 
several top-five finishes in 1990. It's 
likely Willy T, Ribbs, Juan Manuel 
Fangio II. Drake Olson and Rocky 
Moran will return as drivers. 

Although Porsche 9f52Cs often 
make up a large portion of the GTP 
fields and the Jim Busby /Miller Beer 
Porsche scored two wins in 1990, 
the cars are aL a severe disadvantage 
tinder IMSA rules. The wide flat-Six 
engine with its water-cooled heads 
restricts the size of the 962’s ground - 
effects tunnels and thus limits down- 
force compared to other GTPs. 

Still, Porsche has done extensive 
development and is building several 
new 962Cs which will likely be run by 



Busby, Rob Dyson (for driver James 
Weaver!, Bruce Leven’s Bay side 
Racing, Tom Milner and others. It’s 
possible one of these teams may elect 
to buy last year’s Electromotive NLs- 
sans to campaign in the series — if 
Electromotive elects to sell. 

The Camel Lights class for smaller 
displacement GTP machines was a 
modern family affair in 1989. Room- 
mates Scott Sc hu hot and Linda Lude- 
mann also shared tho driver's seat of a 
Spice Buick. They took seven wins 
and the championship for Schubot. 

Look for Schubot to return to the 
class along with runner-up Charles 
Morgan, Tom Hessert and a new 
Honda-powered entry for veteran 
Parker Johnstone. 

IMSA GTO 

The key in IMSA's GTO (GT over 3.0 
liters) series is all-wheel drive. 
Though the Roush Cougars won the 
1989 driver's and manufacturer's 
championship quite handily, by the 
end of the season it w r as clear that four 
powered w heels are better than two. 

Unlike most factory-supported rac- 
ing teams, Audi’s IMSA program is 
run right out of its Michigan offices. 
For 1990, Audi will campaign a pair of 
Audi 90 Quattros, using the chassis 
that dominated the second half of the 
'89 season. Though no contracts had 
been signed at press time, Hurley 
Haywood and Hans Stuck are good 
bets to return behind the wheel. 

Roush Raring team manager Lee 
White was unsure if the team, includ- 
ing drivers Halsmer and Waily Dal- 
tenbach Jr., would even return to 
GTO, “We're concerned with Durabil- 
ity to compete with the tire ad vantage 
enjoyed oy all-wheel drive," said 
White. “But I’m optimistic well be 
back." 

Strong opposition will also come 
from Clayton Cunningham’s MK>ZX 
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Save Gas, Save Engine with ‘POLY’ 

GUARANTEED LOWEST PRICE (see details bdow) 



The following introduce* one of the 
noft iaSfy tHM *nd provni gw ut- 
Ing, frlctioa-rextuciiig engime trut- 

The Secret In "Polj^ 

Toly H is short for polytetrafluoroethy- 
lene [TFE) h the slipperiest substance 
known to man, (1981 GuImu Book of 
World Kficordi]. Petition Corporation, 
makers of Slick 50. Invented a way to 
pemtanently bind this slippery chemical 
to your engine with one treatment Just 
one quart of Slick SO tan reduce engine 
friction. Increase gas mileage and horse- 
power and reduce engine operating 
temperature, causing your oil and engine 
to last longer... plus It reduces metal wear, 
defraying costly overhauls. 

Y»in of Terting and Use 
Ha vo Proved It Tnio! 

Slick 50 has been thoroughly tested In 
Independent laboratories and out on the 
mad: 

The Maich/April I$B2. p, 35 issue of 
“Cooftimer Dlfeif magazine stated, 
"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests 
Indicate that It will improve gas mileage 
by about 2 or 3 miles per gallon. 1 ' 

One of the country's wilt rwpMstod 
ntetnh butltata reported applying 
a powerful ultrasonic cleaning process to 
a Slick 50 treated engine and Were sur- 
prised at Its permanence. l# Wfc actually 
expected the Petrolon Slick 50 TFE Resin 
coating to also be removed, but later 
found It was still there, - 

TUV. a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 
50 in I960- They found substantial 
Increases In both gas mileage and horse- 
power. Their tests showed that these 
gains were due to a reduction in friction. 

The Federal Aviation Adslditn- 
tflofl has fully accepted a similar product 
for aircraft— Slick 50 Aircraft Piston 
Engine Treatment IFAJt *33.49). This 
FAA endurance test simulated 1400 
hours of engine use. 

The power technology laboratory at a 
leading uatfavtitin nnitervity 
stated, "Slick 50 does increase horse 
power end decrease fud consumption in 
tests done aL the universi ty." 

The Space StrutHc Cohunljli uses ihc 
chemical "pdy" in its gears and bearings 
because it is the only chemical lubricant 
which can withstand the heat and cor- 
rosive elements of space. 

Perhaps most dramatic of all Is a tor- 
lure lest overseen by the Aateiwitln 
Service* Council f or Pemuytraiiim and 
shown on WWE television. Three cars 
with 75,000 to 129.00 miles on them were 
treated with Slick 50. Six months later 
the oil was drained from each vehlde. and 
the cars driven without the oil plug^ for 
about a half hour. The water temperature 
never rose and the engines sustained no 
ap parent damage. 




It’s Easy to Treat Your Engine 

A Tew minutes before oil and filter 
change, add the engine tkaak yam get 

free with each order to dean out the 
engine. Let the engine Idle for 5 minutes. 
Then drain the oil, change the filter and 
add the proper amount of oil. less one 
quart Add one quart of SLL-ck 50, drive 
for 30 minutes, and leave it In the crank 
case Tor at least 3,000 miles. As the engine 
operates, the oil carrier the "Poly" 
between the parts where It is burnished 
into the pores of the metal 

Only Oft* Treatment Necessary 

It’s permanent, so you do it only once, 
not each time you change oil. One q uart 
of Slick 50 will treat all standard 4. 6 and 
^-cylinder gasoline and diesel engines 

Work* with Moat Oil* 

Slick 50 will work with all petroleum- 
based oils and all ^nthetics compatible 
with petroleum-based oils with the excep- 
tion of graphite oils. However, once an 
engine is treated, you can go back to a 
graphite type If desired. 

4 Ways Slick 50 
$««N You Money 

Your actual percentages may vary 
depending on your driving* vehlde con- 
dition, weather and geographic location, 
but no matter what your cond itions. Slick 
50 can: 

1. Increase mileage 

2. Increase horsepower (small economy 
cars and large RVS really need this] 

3l Reduce operating temperatures, thus 
increasing the lubrication and life of 
the oil and engine. 

4. Ml nl mlEe or eliminate costly overhauls 
by reducing engine wear 



Up to 90% or the engine wear on a car 
ran be caused by lubrication starvation 
cars experience when first started before 
the oil begins to circulate. Slick 50 can 
eliminate this problem for lew th*n the 

Slick 50 Will Hoi 
Affect Your Warranty 

Sick 50 Is suspended In an excellent 
grade of pelmleum oil which meets or 
exceeds every manufacturer's engine 
warranty requirements. In addition, this 
oil carries an American Petroleum Instl 
tute service classification SF-CC-CD. 

Thera's Ho Hlsk with 
Our Money Back Guarantee 

Use Slick 50 for 3000 miles. If you don't 
notice an Improvement In engine perfor 
manttn return your Invoice with a short 
note telling why. for a prompt full 
refund — no questions asked. 

Profit from Selling 
Slick 50 Yourself 

Here'S an opportunity Lo make hand- 
some profits. Having such solid test 
results from major institutions make 
Slick 50 easier to sell than many other 
products. Free dealership information Is 
sent upon request 

GUARANTEED LOWEST PRICE! 

If at time of purchase you have seen Slick 
50 advertised In a current magazine at 
a lower price, we will beat that price by 
S3J00 per quart. 

For purchase or further information 
call toll-free 1 -300-525-6624, ext. 12 {In 
California 1-000-233-9559) or send to: 
Progressive Energy Corporation > 255 
South Bent Avenue, #B2, Dept PMl 90, 
San Marcu, California 92069. 

Yea, i wan! lo improve my oar's performance 
and save my engine— -rush me risk tree: 

□ One Slick 50 al 539.95 + $4.00 shipping and 
handling. Ciltf Repidvnti ww m Saisa in, 

□ Give me fret* shipping and handling for my 
order of 2 or more at $39,95 each 

□ Check □ C-0.0. □ Visa/ MasterCard 

Card I 

Exp. Dale 

Name 

Address 

<G*ve gif*™ address tf peuibls ter UPS delivery* 



City Si^ie Zip 




Prognsssivs Bnergy corporation 



555 Souin Beni Avenue, wB2. Deprt PMl go 
San Mbtcos, CaMurnia 92069 
GALL NQW, TCtL FREE V8&M2Mfl2l 
IN CALIFORNIA. TOLL FREE 1-0OCkm4&69. 
■BiSM ProgrtHlvt E/iergy Ctifp 
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Turbos and a pair of new 4-rotor Max* 
da RX7s for Jim Downing and, possi- 
bly , Elliott F orbes-Robinsor. 

After a reconnaissance program in 
the final two races of 1389, it appeared 
that Ferrari of France might enter an 
F40LM in the 1990 GTO series. Origi- 
nally designed for the stillborn GTC 
class of the World Sports Prototype 
Championship, the producLion-based 
F40 will be at a handicap to the pur- 
pose-built tube- frame opposition. 

in GTU, look for veteran Roger 
Mandeville to challenge '39 champion 
Bob Leilzinger’s Nissan 240SX with a 
MaadaMX.fi. 

Trans-Am 

Roush Racing Mustangs won half of 
the 1989 Trans-Am races, and unher- 
alded driver Dorsey Schroeder took 
the driver's championship. However, 
Roush's ad vantage may not have been 
as large as it seemed, Schroeder only 
won one of the first five races. At that 
point, Roush's tremendous depth and 
bench strength allowed the team to 
take control of the series - 

Schroeder will defend his crown, 
joined in Roush Mustangs by Lyti St. 
James and Robert Lappa! ai non. 

Leading the Stop-Roush effort will 
be Irv Hoerr, who w T on three early 




Alain Frost win wear Ferrari livery in ?o 
World Driver's Championship campaign. 

races in an Olds Cutlass and Paul Gen- 
titozzi in either an Olds or, possibly, a 
Cadillac-bodied entry. Others who 
are considering a Trans-Am program 
include former champion Tom Gloy, 
ex- IMS A GTU champ Jack Baldwin 
and Tommy and Bobby Archer, 
Chevrolet has finished second in 
the Trans-Am manufacturer's cham- 
pionship the past four years. In 1989, 
the factory-backed C&C Chevy Ber- 



Come Build 
With Us 






Come Build 
With Us 




Bookcase WBtf—A Floor la -ceiling 
dream project Shat makes your living cw 
family room seem larger. The shelves 
are fE-mches deep, and ihe Five cabi- 
nets can be adjusted to aoy width. Greal 
lor sloping or displaying your fine items, 
(PM-tOOB — $G.95j 



To Ofder S&nd ydur norrm and address 
wim cdech nr money order lo: Papuiar 
Mechanics, Box TO 14, Radio City Station, 
Nbw Yoriu NY 10101. 



MtartUfhCl -i J J .Wil tf.ip j.-.Ti-i. 

j Own'll pf i+w Hhni CuTPtv-jnor 
' rpflfl- In* rtujT! Cugomwin AJngnfi Jwtftwrr 

J 




TwO'Gay barege™ * SO eiwits ^-car g;ir.igfl 
witn a. sltulio an o loit above This 22tx2S ti 
bu Iding has “he space in handle all ydor 
l.irnf P ri HFiedr, Tr-.s sludio aia a Foalores three 
window and the garage doors span 10 .1 
concrete skiu Dnor. Whar makes chts 
goraga go special is Ehe second Hmr ytu 
tan make i1 an lEtea^lLtiiQ, an office, planning 
center or ^ven a small apadmeni \y guest 
rnoni 3 with a is* mediticatiaos \ <PL- 39 &— 
1 plan >i 3 50 . each .-jdc 1 flrta! plan £16 OQJ 



To Order Sind veur nenve q na tddin* with eti #ch 
ar mofwy erdirla- PtiptfJfrr(aic^#nAc#, Boi- 1 Old 
ftudio C-Hy Slilicin. New Yflrk, NY lOlOl- 



fiofuar UrT i.-ici « j >:/ igfjgpimn 

1 Ii -.i>v Lif ro* HMi'f. 1 Cwporariivi 

’Bft Tb*. rn<L|iT.I i'^vjniM^n Pfqwi 
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ettas, driven by Tommy Kendall and 
Max Jones, were always in the hunt 
but couldn't quite match the pace set 
by the Mustangs and Hoerr s Oldsmo- 
bile. Darin Brass field scored one win 
in an independent Corvette and Greg 
Pickett, driving the Morrison Devel- 
opment Corvette campaigned by Cor- 
vette platform engineer John 
Heinriey in SCCA club races, won the 
Detroit Grand Prix. 

Whichever team Chevrolet elects 
to back in 1990, you can bet the bowtie 
guys won't be satisfied with another 
runner-up 3pot. 

After Audi steamrolled the series 
in 1988, SCCA moved to limit all- 
wheel drive and turbocharging in '89. 
For 1990, both will be outlawed. 

Formula One 

The World Driver's Championship 
was an open question right to the end 
of the season in 1989, but it was a fa- 
miliar question: Which Honda driver 
would claim the championship, de- 
fending champ Ayrton Senna or all- 
time-win leader Alain Prost. 

The question was resolved — spec- 
tacularly — in the Japanese Grand 
Prix when Frost and Senna tangled on 
track, ending Senna’s repeat title 
hopes. 

Although Honda/McLaren can be 
regarded as the team to beat again, 
real opposition is expected this season 
from Ferrari, which pairs newcomer 
Prost and Nigel Mansel against Senna 
and Gerhard Berger. 

SCCA Superears 

After five years of living in the shad- 
ow of the successful Firestone 
Fi rehawk aeries, SCCA's Escort En- 
durance series for showroom stock 
cars will get a shake-up for 1990, 

In an effort to make the series more 
attractive to TV, SCCA will include 
high-end sports cars like the Cor- 
vette, Porsche 944 Turbo, the new 
Nissan 300ZX Turbo, the new Dodge 
Stealth/Miteubish i 3000 GT and even 
Honda's yet-to-be-introduced Acura 
NS-X, Exotic labels like Ferrari and 
Lotus will be welcome. 

SCCA will meld its old A- and B- 
support classes into one group, mak- 
ing the 1990 races a 2-class show. The 
club's pro-racing officials plan to ad- 
dress performance distinctions be- 
tween the old A and B cars with a 
handicap system. Races will be much 
shorter — three of 1-hour duration, 
three of 3 hours, plus the traditional 
Mosport 24 -hour race— and SCCA 
plans to link at least five of the races 
with Trans-Am events. 

Besides being a sharp departure 
from past Escort Endurance formats, 
the new Superear series also marks 
the end of the Corvette Challenge. M 



POPULAR MECHANICS • JANUARY 1990 






A Meticulously Engineered Die-cast Metal Replica 
of One of America’s Greatest Cars. 



it was the last of the classic Chevro- 
. .the most desirable American car 
of the 1 950's... the m 7 Chevrolet 
Bel A.r 

For many Americans, some of their 
most ratable times were spent in 
or near this car. Known for its daz- 
zling style. elegam engineering. and 
brute power, the '5? Chevy embodies 
the spirit and enthusiasm of Hie 1 95Q's 

Now. you can own a remarkably de- 
tailed replica of this Fabled classic or. 




Both door s opm smewtWy- &s does 
iJirh&od Thiftonl whahium 
LwtJWrie jfe-ATrryr tuhee t 



Ha nd -«m mb led . . . even 
hand -waxed! 

Over 1 50 scale parts go into the mak- 
ing of this highly authentic replo in 
the large 1 :2A safe. All rhe important 
components — the body, chassis, 
drivetrain and engine block — are 
crafted m metal 

Each mttaf pan is polished before 
painting. Every single component t% 
inspected before the replica k assem- 
bled by hand. When at last a replica 
is complete, it is hand- waxed before 
being released For shipment. 

Available only from 
the Danbury Mint. 

Th is extraordinary replica is avadahte 
exclusively from the Danbury Mint It 
is not being SoEd in stares. 

Send no money now. Simply return 
the Reservation Application. The 
price of SBB 50 is payable in three 
monthly installments of $29.50 each. 
If yoti wish. >ou may charge your 
installments to MasterCard, VF5A or 
American Express 

Reservations are being accepted on a 
stnet first-come, first- served basis. To 



avoid disappointment, please mail 
your reservation today 

|— RESERVATION APPLICATION — | 



j The Danbury Mint Please return 

Richards Avenue promptly 

j Norwalk. Conn. D&fl 57 

Please accept my Reservation Applica- 
tion far the 1 957 Chevrolet BeE Air. I need 
send no money now. I will pay i n three 
. mon Ehly instilments ol $29. SO each.* 

I the h rsl in advance of sh ipment . 

My satisfaction is guaianteed IM air not 
| satisfied with my replma. I may return is 
within lb days of receipt fn# pmrnpl 
| replacement at refund 

"flt sr j/v-wtasitir tfh rit inn 1 1 1 -V r^cp -g tt-t u^idfi r.f 

Nam-e 

H-tMfc mwoMto 

Address 

CityVSpK _ Zip — 

Check here if you want each monthly 
installment charged to your: 

□ MasterCard □ VISA 

□ American Express 



Citdn Od Wynnwi Ba rton Date | 

| Si^iatuvE I 

AHc-'Jf i Lo 1 2 wnb illai imtul pzvfWL It* jhipn^iV I 

l_ t)'£l 



(Jhx. 1957 



The Owckt irjrtcmaita an Jied urilr l»ftp w liW' Ocnfill Mflijrt r^po-jpon 
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Sprint cars— racing's answer to a rhinoceros stampede. 



BY NORMAN S MAyERSOHN Contributing Editor 



A LL TOO OFTEN , the that spectators pay to witness. Active 
blind pursuit of technol- suspensions, on-board telemetry, 
ugy in motor sports does ground -effect aerodynamics, carbon- 
little to improve the show fiber composites— there's no question 



that tec hnoiogical advances can give a 
winning edge to the well-heeled team. 
But the American racing heritage lies 
elsewhere, rooted in the elemental 
thunder, dust and smoke of a Satur- 
day night hullring brawl. 

Welcome to the world of sprint 
cars. Where the machines are equal- 
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Even on short trade*, frontrunnen llks SammySwIrafcll can hit IJCMnphplut, 



ized by conditions so that its raw, un- 
difi tilled moxie that wins races. 

This doesn’t necessarily mean that 
sprinters are down at the agricultural 
end of the techno scale. It'sjustalevel 
of technology that has little use for 
subtlety. 

Basic specifications are your first 
clue to the highly favorable thrills - 
per-lap ratio: a 4l0-cu.-in. V8, pump’ 
mg out 800-plus horsepower on 
methanol, shoehorned into a short- 
wheelbase chassis weighing 1400 
pounds ready to race. 

The small-block Chevy clones that 
dominate this sport are a highly spe- 
cialised, thoroughly modified genus. 
Aftermarket alloy blocks and cylinder 
heads are crowned by constant-now 
fuel-injection setups. Exotic, dry 
sump lubrication systems assure reli- 
able oil delivery in the high-G comers 
— important, since cornering occu- 
pies about 75 percent of a sprint car 
driver's time. 

Mechanical sophistication ends 
with the powerplants, Beyond the en- 
gines, the rest of the seLup is classifi- 
able as primordial. No starter motor , 
no battery, no clutch, not even a 
multispeed transmission. Juice is 
supplied by a magneto, and the gear- 
box is a simple , robust in-out setup 
designed to take punishment. 

Braking isn’t much of a priority, ei- 
ther. Most sprinters use no more than 
two disc brakes, both mounted on the 
left hand side. 

The hardware reflects the direct, 
take-nq-prisoners nature of the com- 
bat. Finishing positions aren’t de- 
termined by late braking into tight 
comers or precisely timed gearshifts. 
All that counts is who’s willing to 
stand on the gas the longest and mus- 
cle through the left ham! turns with 
the least wasted motion. 

To any fan reared on open-wheeled 
pa vement racing, the sprint car is cer- 
tainly one alien machine. It is impossi- 
bly upright, with the driver's head at 
a bystander's chest level, rather than 
somewhere below his kneecaps. The 
tires actually have tread patterns, 
wit h passenger car proportions on the 
front wheels and gummy steamrollers 
in the rear. 



More unsettling is the fact that the 




Jeff Sw1fld*ll Mti up for a turn. 



rears differ visibly from left to 
right — the sizes are staggered by as 
much as HI in. of circumference to set 
Up for the left -turn courses. 

This trait dictates the driving style, 
Loo. At the end of the brief straight- 
away, hacking off the throttle pitches 
Lhe car sideways and the pilot chooses 
his line according to location of the 
raring groove and, of course, traffic. 

If this doesn’t sound like the Rick 
Me ars school of precision control — 
you've got the idea. 

What really throws the newcomer 
off, though, is that giant wing, with 
the dimensions of a dining-room table. 
Not only have these aluminum super- 
structures driven home the concept of 
aerodynamic dawnforce to the dirt 
oval racers, Lhey've also become the 
distinctive signature of the breed. 
Most cars include a driver-controlled 
hydraulic system to jockey the w-ing 
front and back as a way to adjust trac- 
tion during the race. 

Even the vertical sideboards have a 
job, keeping the car from getting too 
sideways in the lefthanders that con- 
nect the straights. 

Aside from the cosmetics, the cars 
are remarkably similar. The typical 
frontrunner buys his tube-frame 
chassis from Tennessee-based Gam- 
bler Competition — about $15,000 
(without wing) — then bolts in a 
$25,000 engine, produced by several 
small manufacturers (Gaerte, in 




Kenrry Jacobi at Wflllanu Grove, Pa. 



Rochester, Indiana, and Shaver Spe- 
cialties, in Torrance, California, are 
two top shops). Bodywork is available 
from several long-established 
sources, and some of the wi ngmakers 
actually travel to the various tracks. 

Torsion bars and adjustable racing 
shock absorbers control wheel move- 
ment. A quick-change differential al- 
lows the final drive gearing to adapt 
to track conditions with a few minutes 
of wrench work. Power-assist steer- 
ing is one of the few concessions to 
modem convenience tolerated in oth- 
erwise bare-knuekle sprint car ranks. 

Like any other motorsport, sprint 
car racing has its own set of national 
heroes. Many of these come from the 
ranks of the World of Outlaws tour, 
putting on over 100 shows in 25 states 
during its February-to-November 
season. Doug Wolfgang, Bobby Davis 
and Keith Kaufman all have follow- 
ings among the Outlaw fans. 

The rival United Sprint Associa- 
tion runs a shorter schedule, but de- 
livers top stars (and former World-of- 
Outlaws champs) like Steve Kinser 
and Sammy Swindell . 

F or both circuits, the venues are 
hard packed dirt ovals ranging from 
one-quarter to a full mile around, 
some situated on state fairgrounds, 
others just a patch of level clay at the 
edge of some small town. 

As you might expect, there’s noth- 
ing fancy about this kind of show 
— leave your Calvin Kleins on the 
hanger and your Guccis in the closet. 
Pick an upper-row seat and you’ll be 
able to see every inch of every lap — a 
16-second, 130-mph trip on the half- 
mile course. V enture down a bit lower 
in the stands and you'll be baptized 
with a sprinkling of Turn- One soil. 

In either place, the combination of 
methanol fumes and earthshaking 
power may just alter your notions of 
what is and isn’t real racing. Because 
this is about as real as it gets. Pit 
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ESCORT 



Introducing the new ESCORT 

New technology makes this radar detector 
perforin unlike any other in the world 



In IJTfl we mimdLittd ihe ongjnd ESCORT It 
ajpehetarehne Esdinfli. 0 ^ manned the sdaire of 
radar ibiecrifsci forp.tr. 

Al the lime, Cat artti Draw slid,. "If you can 
rmapnc iJie hirho Porsdie of radar detectors, ilia 
LS]E...Lt' 5 nbnllianEh ixrareived tore Ln no test 
did :mv of the other deletion even come diee." 
Ehat shat was iust the beginning 
Our straff g\ 

Since then, weve continuously the 

scJencr o\ radar warning by encouraging cur 
tii hjx'riti limit time m itnly fine thing 
improving performana!. Because of ihts program 
EMBRT and MOTKT hare imaged reputations 
for ptrfajmjtra, winning tat :tfier EhL 

Hue wt in; ntMT slipped driving for another 
quantum leap, a reunion in [echinDingy that 
cnuld redefine i.t&u detection again. .And now 
wen done 11 The tav s a Etew. todtatotogy OS' 
Inovilihlr- tedmotofy 
DSI* is Distal SsRttaJ Prattssuig, a technology 
Virtually unheard of in personal electronic;, htiE 
used m many exotic eJectromc device 

05 I K is used hv NASA Ed create del add s pee 
photra from blurrv imag^ Us ustd hymitiian radar 
in distinguish enemy aircraft from frifntfly asr- 
iTih It s used to dd mt sharp imigp of tnterrJ tush 
imx from medical bcuitto And now ww using 
DSP io find radar signal m u tgk ui be 
daected by amvensiutuLl technology 









Rr torn' I'/iHtM’f J Lltf 1 . rt’iiV.r. 

. I Efr. I- UiMfTTT #1 \Bl~ Jt htf ptmikt 

IfCMfuwmr. Bfr+kt/mS 
ntifait huflucawu ft* 



How it wTjrkv 

Cur new ESCORfs DSP circuitry samples 
inaiming radar signals JDJDUO limes. a second, 
s| icing Ehein i mo discrete hits nf i nfor mauon This 
m teh m inti © then ijpgillttd and conlinuou*lv 
acidised by what is essenti.il ly an. madihly Isbi 
internal signal recognition crjmjuiUT 



Hrt'iiklli rough performance 

The new LSCOKTs ItiF 1 nmjiDy wa> tfcsdqp&i 
using wTytNng weve kuml akuE iidramvd 
radar driectum The aid mull is mcmllbhr 

If* 1 new ESCORTi advanced sipiaJ pne&itiig 
provide an incredible increase m sensiiivlcy del 
hnlh hand* ijuile sftflply, this means irnl ihr* 
new ESCORT picks up radar signals much fur [her 
awai than was ever before posihle. 

In fan. mt since wee introduced Lhe first 
ESCORT lm thm-3wii a perfiirmfKt bqsnfcimair 

like this Rul ilk-A's mure 

CmrtpicEe warning 

Tlie ne^ 1 ESCORT Keeps you liiliv informed 
with a nsriahte audshle wiirnmg with adfuslahJe 
mlume, and di fkrent totus hir \ and K hand^ «\nd 
both ;L .VEuEe and a new Auto Mute lu union. 

For visual warning, [heres an alert lamp iuid 
ten*fggnmt signal ttrenglh rnttcr. tfimnid 
lo suit atnhltiiE bgitting That's aim a Mark mode 
for more discrete operation. 

LSGOfiT Ln Ibiiotd m a fleat treated uJuminum 
hnsrig. Rjiislial in hw-s^arehlack, and fe irneilthlv 
compact., onlv b M hi^i and A’^i^wide. .^nd eien- 
ihtng vtdu nivd is mctuddi 



QO Ernxurr 












fiPk ESfTiRT ct nxrtV ti pm.;mTt i$fk rcr m/uV iirri-.'rrjj' 

tHTyching include d 

The ntw EH-ORT roms csompkie w iih visor 
dip and adiuiiahlc wtfidshield mounE. ami po^iT 
cords 1(3 &upt miy insiallaElon rkrth ;i oollfcl a 
■nErjjgiti cord ihac plug mio your liglik-r. and a 
cratl for direct wiring into vnur c:ir‘^ decuioJ 
astern, if vou preferi. 

There'^ also a leathej cnming case, and i 
. - Jii iprri II i ■ ^ ^ l n ' ' I ur « Jh -4 I " RT .d^ i 

irtrrirr'^ti^ ifljrreirilutinn.irr [liglul hn ^"ainry 
system l*r ni debar iur llie fuLl stem.' i 



Suii^lintiDn giiarjnttwd 

We onlyseJl LSC.DRT dlrarr from our tanon to 
itm P Mid 'At Ruronift 1 your salKhcfiwi Tn finki 
m call us cotl lfit .titer \m reedre ESCORT, If 
VKm rt nul oompjelely sntisfuiJ ^lEhhi id to. 
\\h\ reium it Sir'll refund .id m your mt«jey ami 
^icit return shl|^ting cdsls no cgastlfars asked 
There sot no hidden charges 

T1il ! riew LSOJRT uulprrfnrms jjti ot^r odar 
detector m the world. Hue den t take our wnnst 
for iL llr-der Enduv and set For •.ciursdf 



Bad news for thieves: 

A nr!* wzmlH i^iteRi in nun ESCORT n-w tj SOLO 
fflikrt thoitn ol urEit u» in uivcmn Erii thri n^iiiut 
■owner tkiM iha# il M^rhi 

The itite-m ii lullv HeEernHlic, oni eaiv tn uae. 
Intl^udad with rwr etM rpsde^ dfllflCiflr Ii t imv 
el ad runic "Oifitft! Kev 10 pul un four hey ring Itee 
thi mim photo ibave itiiI ih« fuiiwiy it ny^rs 
Ahour every r m mnoth*, ^uf dstedai 1 1 circuilr^ 
«UI prnmpi vqli ro Ifiirrc rfiul QiaifllKst into ■ smiM 
jBck an vnur detector nod, Eern four detector nn 
Alrif tpiilirmmB tKil ynu yipd tii* nnlit K«|. foua 
H&tffcltji w>H tirtl Ui lock vnd mil he ipedy ?n = 
I we mers ftCFltHi it uh Tha l'i *11 rhoie ii Ed il 



1 



May we help you? Bain .md 

SOU) bring EutalK rww ttflirtul^es lu radar 
warning Hut tlwt s one ihtng wt dafn L change 
Our spam od EdLing direii tn im nor facton to you 
just call us ml I -fret I'hit uf our radar ^sptfis 
wil I It gl ad [ij sntwtr vour ^uatjom or Lik votir 
order. .And remiairiwr. nur Ift da\ trial lets ™ 
tr. nfw EM OUT nr SOl.fi ;lt no nsk. i jJi tcukv 



m&ms’m 

Ohio neridenb add 
$| 1 Tv hIb t!A 

FTiCB&lisJiEly 
higlie: in (4n^da 





Introducing self-powered 

A new kind of radar detector— 
No power cord 



SOLO 



If you're a business traveler, olwow switching! 
hemwn cars and using rentals in distant title, 
yw rui'd ihr mim conventerii wkx dtl «tnr 
possible. ftui radar detectors haw always bwn less 
ihnn ideal for raveling Until now. 

First tilings first 

After Jfcare nf development, vxn. uilmduring 
jclffuwatd SflLO Ii has the same Itm^range 
uamir.g ;ls nor test* winning RASSPOWT. and \u 
fttn smaller inrily t/lngh anil 2^ wide* Bui 
irtcmflbk potbnrjiflra isn't tlu hrakrhrnugh 

H'vmvar. her snme&nf who itaiari'c h ivb I h« fight 
IfV )uia then ±ib IhcmBflih □! dilitfent Dipiljj 
Krr>l. tlrt ifl J*r deteemr limply mra'l wirrt And 
lime's 111 rill ■cftHJiii; iitcHtilfvB Tor h Ihiel Id iteil 
VDUi rftrlar ditvttar ,1 ha hp'I -all It And il i 
(inKn f SCOHT or SOLO n rittwitd to ul lor 
stnica. well trim fed coni id vau 01 vau hun 
npsrlad lha [hall Id ml 

Although nothing ii totally "theft- 
prnfll," fllir hrw Oigittl Ui M- 

C-Ulltv llp'lLcm will ' 15 I 3 tata 
your now ESCORT 
or SOLD ymiri ^ ■ 



AA*w' wz* nt«T -to 
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Call Toll Free 1*800-543*1606 

( J j tours it iky. 7 days a rock) 



tsafru 



Or mad Lb jflur oFtltr 

Lmcmniti Hicrawira 
► IJqrt.hW*m 
One Minuwro Pitta 
GnannaEi.Ohioi^^ 



SOW 13*15 

Ohio resident; add 

SOLO 00,70 sale lax 



s t l i i : :i A t H - 1. 



Pries slightly 
higjwr m f!inada 



Hi-vululmjwy tttmcnicncr 

SOLO is the iirst ■gll-pawered siperhaerody™ 
radar iktecior You iusl mount it on your visor nr 
wtrukhlriil arid ium Ii nu It* thjn simple 
SOLO ikMfSfl'i need a pow card, ttchatger. or 
aakkm battsy pact lb raniiikiiMc tbsimk opoliita 
oix'itit JQU hours on a single 9 Volt lilhinm tmltery 

1 nr ^ on i standard alkaline) For most 
drivers, that's shhhJ months nf use. 

Hour i ul Dili r Unf* 

2 a' 



l £ 

1 . 0 ' 

■S' 



■!■■■■■■■■■ 
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AppviKuu Umm igt^jrawfm -Lnhnni 

•v.r HT/irf .,t." ..rr ^ .q^i- hafrn' ortf tas 1 *t np/ wttflibt 

Tt>ial perlhrmanre 

I iil ike must battery powered device* SOLO 
maim aim full performance mier its full 
batten lift. And when ym finally nnd to 
ttrpl m the hnners SOW tells ym five h^ws in 
km yj you tee plenty tif ctmr to plan af^od 
SeeditfSS lo say, ttuene only onr way Eti 
mair sell iiowered $OLO a reality. Waning with a 
dean sheet of paper, nur tngn leers Sure dbigiH'il 
1 1 n- nici^L irllunfir hiipi'rlifir'nsilvnL- radar deterinr 
i n i\w world Sti I B u,st?i onlvl 1 ^ nf the power of a. 
cimvmtfanil radnr detector. 

Incrudihk irthmilu^ 

The ads^nefe that made SOLO possible would 
fill ih* p;i|sr. hut \m s a Niefontllne h vametar- 
tuned <iaAs FIT rnffliwww tsclllwnr fw cisttim 
□IDS integRiftldiiaiiii. ciraiM hoards. :md 
tuindniU nf $\Wi computiib artiintilni hy a 
CVKb miCfOpitH^or and jsowtn:cl Iw a digital 
pmsTf supply ,-y| cfunuJnGd In a ilun wall mag* 
rtesium houstng for incrdibie smength and light- 
nea r just ^ ounce complete wiih haileiyj 



Standard equlpmcnl 

SniJCfc \m ail ot the advanced lealuie we 
psnneered at th LSCXlRT and FAFLSPORt Van ah It- 
rm aiwlin warning, with adjtgfiMe ^umc and 
cbffoetil (r ftts for X and K knds An alen lamp 
and im-segmrjil LED ugnal JiER'ngili mctiT, berth 
aulcmiaLicilly dimmed in suil iimhtent Lighting 
.^d a sk m^e forpren disciTte upenJino 
En iiddilion. SOLO has both :i Mute switch 
and a new Auto -Mute foncEinn that amomaucally 
rt-duLcv tin- :luJ:h to jl 1 mv[ k j hVl aher ilu- mJiial 
ukrt Thcr ,- 1 mn a special fciterr-smw circuit 
drat (Urns S^jLi.h olf if yiiu foiyng ijj 
,.\ nd our new Digttal Key security system 
means your SOLO will he of Jllde use to anyone 
hm m\ i m siddiar for Iht full My j 

1 / a rmimtmfli 
mtar .VUAiwttii 

HmM r*ckatxi. UiMih 
mil MM (baity m 

iv i^r.'i \'ir r.-if ■-■ ■.i-rtl 1 

The cnmplere package 

St HO siJtnB complect- with everything you 
need. An lumculaied visor cl ip that opens wide lor 
pflddnl visors, bin folds Ifot fcf ojriiwlcnt fmiing 
A windshield tmm chan cosily adjuns fordifferen: 
windshield ongjes. A leatha pouch for ^lery-day 
Lbt and a mivd case fur MJMJ with vihi 
on srtps And of course, we include two haStenes. 
hath .1 lilli urn and on alkaline, to u-.c von sianed 
Lai'Ntn dfrecl 

We only sell SOI i) djmci from nur lacton m 
ynu. |ibl c:lII lls tnll-fiw to order, or f->r more 
infonnation. .And we guarantee i nur sarisfacmm 
li vtiu re not aimpleteSy Mtllsfied In 3fl days, (List 
tmirtfc SCMfi fnr a full refund. SOLO ii abo hacked 
nur inic iear Himiied uarrann 
Some people will see SOLO .is a convenience 
tweaktftmugh- Kui alsn consider the perfonrunci: 
oiMintage oF having a mriar detector vm LI use 
every nmv you get in your cat. 
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THRILLS 

Four grass-roots rides — low investment, 
low maintenance, high on fun. 





Kart wing i reft | often plenty at speed and 
cfea# racing for not much money. The 
primary operating tract for Bomber Stocks 
[above | are the body shop fee. 





I F YOU'RE 1 ike us, racing is 
something you've always want- 
ed to try, but thought you sim- 
ply couldn't afford. 

Wrong, Although you!! probably 
never see them on ESPN, there are 
lots nf hobby-level racing opportuni- 
ties, from drag racing to local oval 
tracks to road racing. Four of the 
more popular — and economical- — ap- 
proaches are detailed here. 

Enduro Karts 

Question: What do Emerson Fitti- 
paldi, Scott Pmel, Lake Speed and 
dozens of other professional racing 
drivers have in common? 

Answer: They all got their start 
racing go-karts. Not go-karts the way 
you think of them— hello putt -putts 
for the backyard — but bonafide 120- 
mph racing cars that compete at 
places like Elkhart Lake, Willow 
Springs, Daytona and Mid-Ohio. And 
believe it or not, quick-handling, 
q uick-stoppi ng karts hold outright 1 ap 
records at some of the twistier tracks. 



Lav-down road-racing karts are 
called Enduro karts, to differentiate 
them from upright Sprint karts that 
race on dirt ovals. The most popular 
Enduro karts use I00-cc Yamaha 2- 
cycle, 1-cylinder engines driving cen- 
trifugal clutches. 

The frame is steel tubing. There are 
disc brakes and miniature racing 
slicks on alloy wheels. Top speed: 
about JOO mph. About will get 
you on the track, and you can trans- 
port your racing car in the back of a 
pickup or station wagon. 

The same basic kart can be used to 
race in five or six different classes. 
Y ou can add a second engine to create 
an even faster machine, or bodywork 
that moves your racer into yet anoth- 
er classification. 

The fastest karts arc now H/stock 
and Rdimited machines w ith twin 100- 
cc engines built by Parilla or BOR. 
With fiberglass nose cones, side pan- 
els and rear bodywork, you can hit 
over 120 mph. 

For more In form a Linn, contact: 



World Kart Association, 5bOO May- 
fair Kd. , North Canton, OH 44720, 
Telephone (210) 49SMJ454. 

Bracket Racing 

Most racers start out drag racing on 
Main Street in Morn’s Ruick, Bracket 
racing lets you wear a helmet and race 
Mom's Buick :iL the track, for a $3 en- 
try fee- There are even cash prizes. 
AH of which explains why bracket rac- 
ing is t he most popular form of motor- 
sports in the world* 

You show up at your local drags trip 
almost any Wednesday or Friday 
night and pay your three bucks. 
There will be hand reds o f other racers 
there. You can race anything. You 
don't even need a roll bar unless your 
car can do the quarter in leas than 1 1 
seconds. 

You have to declare how quickly 
your car will get through the quart er- 
mile^ and that's written on your win- 
dow in white shoe polish. Obviously, 
your first few times at the strip will be 
spent just figuring out how fast you 
can go. Then, after a smoky-burnout 
to warm up the tires, you're lined up 
next to another competitor and the 
Christmas tree lights blink down.,, 
yellow, yellow, yellow , green ! 

Bracket racing rewards consisten- 
cy and qutek reactions. The whole 
idea is to beat the ear in the next lane 
without breaking out of the time you 
declared you'd run. Moat low-buck 
racers use pony cars with a mild V8. 

And that's what it takes. Remove 



Bracket racing can be the cheapest way to 
go racing in Amertat 
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the slicks to drive home and you can 
use the car to commute to work in the 
morning. There is no cheaper way to 
go racing. 

For more information, contact: Na- 
tional Hot 1 1 ml Association, Box 5555, 
Glendora, < 'A 91747. Telephone (81H> 
9144761, Inlontaljiinal Hut Rod As- 
sociation. Box 3029, Bristol, TN 
37625. Telephone (615)764-1164. 

Bomber Stocks 

There are literally hundreds of small 
oval tracks all around the country, 
quarter* mile and half-mile bullrings 
where you can race once or twice a 
week, all season. 

The least expensive way to start 
out in oval-track racing is Street 
Stock, or, ns they’re more affection- 
ately known. Bomber Stocks, Wheth- 
er you buy a car or build your own, 
plan on spending about $3<X)0. 

The most popular Street Stocks are 
old muselecars like Chevy Chevclles, 
Plymouth Dusters or Chevy Ca- 
maros, but you can run just about 
anything. At most tracks, you'll be re- 
quired to equip your car with a 6-point 
mileage, a racing fuel cell, a 5-point 
racing seatbelt and a racing seat. 

Typical Sired Stock rules allow 
only small block VSe with a stock 4- 
bbl, carburetor and stock manifolds. 
Wheels are usually reinforced steel, 
maximum 6-in. width. You are al- 
lowed to run stiffer springs and shock 
absorbers, but tires must be DOT 
street legal. Nerf bars along the sides 
and rein furred bumpers are legal, as 
well as advisable. 

The biggest expense in a season of 
racing will be bodywork. 

Typically there will be two or three 
qualifying races at the beginning of 
the evening, then a consolation final. 



AH those runs provide qualifiers for 
the final. New racers often spend half 
a season before they even get into a fi- 
nal, but they still get plenty of racing. 

At most tracks, the winner will 
take home $200 or so, with smaller 
amounts to the guys behind him. But 
no matter where you finish, you'll be 
learning about racing in traffic, and 
how to set up the car. 

For more information, contact your 
local oval track. Rules vary, and there 
is no national sanctioning body- 



proved constructors, engines have 
equal horsepower — sealed to prevent 
tampering — and the street tires are 
identical, 

it works. At a typical Spec Racer 
event, the first 20 cars might all quali- 
fy within the same second. The racing 
is close and spirited, and no matter 
where you may be in the pack you'll al- 
ways find someone else to race with. 

So far, there are about 500 Spec 
Racer machines around the country. 
Used or new, they're worth about 




Spec Racers 

The most popular of the 23 Sports Car 
Club of America amateur road-racing 
clashes is the Spec Racer class, for- 
merly known as Sports Renault. A 
Spec Racer ie a small, single- seat, 
pure racing car of the type generally 
known as sports/racere. The frame is 
a tube-steel birdcage with built-in 
rollbar and the bodywork is four big 
pieces of molded fiberglass. 

Most of the running gear is Renault 
Alliance, with the transverse engine/ 
gearbox mounted behind the seat and 
driving the rear wheels. 

The whole idea of Spec Racer is to 
get the cars as evenly matched as pos- 
sible, leaving the outcome to the skill 
of the piloU, The class is administered 
by SCC A, the cars are built by ap- 



Wlth no change from season to season, 
SCCA Spec Ann are good tot year! at fun, 

$10,000, ready to race. You can buy 
one, race it for years, and sell it for 
just about what you paid. Not many 
race curs fit this description, 

The SCCA even runs a drivers' 
school aimed specifically at Spec Rac- 
ers, where you can learn the basics of 
road racing and decide whether Spec 
Racer is for you. They provide every- 
thing, including the car. 

For more information, contact: 
Sports Car Cluh of America, 9033 E. 
Easter Place, Englewood, CO 90112. 
Telephone (303) 694-7222. SCCA En- 
terprises Spec Rarer National Racing 
School, 14570 E. Fremont, Engle- 
wood, CO H01 12, Telephone (303) 693- 

2111. m 
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TOP FUEL 
TECHNOLOGY 

Inside racing's 4000-horsepower, nitjometha ne-b umi ng techno showcase. 



BY PAUL STENOUIST 



L IKE HEAVY artillery aimed 
at tbs.- heavens, eight exhaust 
pipes spit fire and raw nitro- 
methane fuel. The ground 
shakes in tempo with an explosive, 
syncopated idle. 

Tiny front wheels — a scant 13 in, 
dia. — inch carefully into the staging 
lights. The mammoth 17-in. -wide 
rear slicks, hot and sticky after being 
spun and smoked across the asphalt 
staging area, follow some £0 ft. be- 
hind. In this trembling 1900-pound 
rocket a fire -suit- clad driver sits some 
9 in. above the ground, peering over a 
tiny windscreen. 

The starting lights go yellow, then 
green. Huge fuel-injector doors, pro- 
truding directly behind the driver's 
head, flop open and the starting line is 
suddenly consumed with an ear-split- 
ting fury unequalled anywhere else in 
the world of motorsports, 

Swallowing thousands of cubic ft . of 
air per minute, and pumping 2 gallons 
of nitremethane per second, the 500- 



cu.-in. power plant hammers more 
than 4000 hp into a multistage centrif- 
ugal du tch. The fat rear tires claw at 
the concrete launch pad, struggling 
for bite, coping with the transfer of 
4C-accelerative might. 

The 100-mph mark comes in about a 
second. It takes only 2 seconds more 
for 200 mph. And less than 5 seconds 
after the accelerator pedal went to t he 
metal, this needle-nosed missile trips 
the clocks at the quarter-mile mark, 
registering a speed of more than 290 
mph before the driver pops the drag 
chute, 

The power of an A A-fuel dragster is 
bru tab But the tec hnology th at makes 
it ail happen is intricate, highly re- 
fined and constantly expanding. 

The powerplant is a derivative of 
the famous late-model hemi engine 
built by Chrysler in the '60s. But over 
the years, the drag-raring fuel motor 
has been so refined and altered from 
its original configuration that it bears 
little resemblance to its ancestor. 
About the only thing that’s the same 
is the spacing of the bore centers. 




Mwhic output of AA-fuef dragster poweiplam require beefy muhiplne tluidn (left). 
Hlgh-out ptrl Ignition system [ahmr* rfgftq and Sooti-type supercharger | bottom right) 
help extract maximum power from SKki.-lr. VSt, 



Today’s engine combines an alumi- 
num-alloy water-cooled block with 
solid aluminum cylinder heads. Com- 
bustion chambers are semi-hemi- 
spherical with two sparkplugs and 
two huge valves per cylinder. The 
sides of the chamber are drawn in 
from the true hemi configuration of 
the old Chrysler to help contain the 
charge and prevent cooling at the pe- 
riphery. Fuel-injector nozzles are 
mou riled in the cylinder heads just be- 
hind the valves and in the throttle 
body unit. The throttle body or injec- 
tor hat sits above a huge Roots-type 
supercharger. 

Down in the crankcase you’ll find a 
spin-forged steel crankshaft of 4 Vfe-in. 
stroke. The pistons are 4 3 / 10 in. dia. 
and are pinned to the end of forged 
aluminum connecting rods. The alu- 
minum connecting reals absorb some 
of the tremendous combustion ham- 
mering, but only last for a dozen quar- 
tcr-milc runs. Steel rods are 
stronger, but would immediately de- 
stroy the crankshaft. 

All eight pistons are changed after 
each quarter-mile pass by a crew that 
has been trained to completely disas- 
semble and reassemble the engine in 
less than 40 minutes. When neces- 
sary, the cylinder sleeves and bear- 
ings are renewed as well — all in leas 
time than it takes most of us to change 
our oil and filter. 

This is all neat stuff, hut the most 
intricate and amazing mysteries of a 
top fuel dragster arc the control sys- 
tems that alter variables as the car 
hurtles down the strip, and the com- 
puter system that records data for 
post-race analysis. 

During those 4-plus seconds it 
takes a top fuel dragster to travel a 
quarter-mile, a battery of electronic 
timers controls approximately 15 
events that help optimize accelera- 
tion, (Direct computer control of 
events is not allowed under current 
drag racing rules.) 

These events may include aa many 
as eight different dutch-engagement 
stages. Each stage reduces the 
amount of dutch slippage allowed and 
applies more of Lhe engine’s tremen- 



96 



POPULAR MECHANICS • JANUARY 1990 








dous output to the rear wheels. 

The dutch is a centrifugal unit with 
multiple sintered iron discs and steel 
floaters be tween the discs. The stages 
are controlled by gradual application 
of centrifugal force to the dutch disc 
pack. When the car leaves the start- 
ing line, engine rotation causes the 
clutch fingers to move to the stage one 
location. The accelerator pedal acti- 
vates various timers as it moves floor- 
ward. When the first dutch timer 
reaches its deployment point, it 
switches a solenoid that activates an 
air-pressure device, which deploys 
stage two. This process is repeated as 
each clutch stage is engaged 

Meanwhile, other timers alter the 
fuel mixture to maximize engine pow- 
er as the car moves down the track. A 
typical program might plot a 6-point 
fuel curve that tai lors requirements in 
res|>eet to load and rpm. 

Okay, but how does a top fuel crew 
chief determine the adjustment of 
these and a multitude of other vari- 
ables? That's where the computer re- 
cording system comes into play. 
While the ear is sprinting toward the 
finish line, a microprocessor gathers 
data from a variety of input sensors. 
Individual sensors note temperature 
at each of eight exhaust pipes, engine 
speed, driveshaft speed, manifold 
pressure, fuel pressure at the throttle 
body and at the intake porta and a va- 
riety of “event switches" that record 



the timing of clutch-engagement 
stages and fuel mix changes. 

After each quarter-mile pass, while 
the crew is tearing down the engine, 
the crew chief connects a printer to 
the on-boml computer and generates 
graphs of all Lhe variables plotted 
against time. 

There is a multitude of judgments 
he can make by comparing the various 
numbers. One example: By compar- 
ing sparkplug condition with the tem- 
perature readouts of the cylinders, he 
can locate lean or rich cylinders, I f the 
mixture problem isn’t the result of 
compression loss , he can juggle fuel- 
injector ncuyde sizes to compensate. 

Another example: A comparison of 
driveshaft speed versus engine speed 
quantifies clutch slippage. Consider- 
ing clutch slippage in respect to 
clutch-stage deployment times can 
help him determine ifduLch-sLage ad- 
justment is necessary. But it's nut 
that simple. Other factors, such as the 
amount of centrifugal weight on the 
clutch and the power output of the en- 
gine, affect clutch slippage as well. 
Finding the right balance of variables 
involves much more than matching 
numbers on the compu te r p rintout. 

A re there any li mits on top file! per- 
furmanee? Some 36 years ago, an 
automotive journalist suggested that 
it was impossible to exceed 150 mph in 
a quarter-mile. On October 7, lfl&9, at 
Ennis, Texas, Gary Qrmsby recorded 



With 4000 hp on tap. AA-fo<H drags! en ate 
capable of covering a quarter-mile In leu 
than 5 seconds, 

the fastest and quickest pass ever 
made in a top fuel car to date: 4.91 -sec- 
ond elapsed time at 293.73 mph. Min- 
utes later, Michael Brotherton 
clocked 294. AN mph. 

But there's a bad piston in the 
bunch. Drag racing’s principal sanc- 
tioning body, NHRA, is concerned 
about the insurance and safety impli- 
cations of increasing speeds and has 
decided to impose a mandated rear- 
axle gear ratio for next season. All 
cars will be required to run a3.20:l or 
lower (numerically higher) rear-axle 
ratio. Most now' use a ratio in the 
neighborhood of 2 . 70: 1 . 

Will the new axle ratio slow down 
the cars? Probably not, say the ex- 
perts. But it will tax the engines more 
as they wind tighLer. It will also re- 
quire extensive reworking of drive- 
train combinations, an exercise that 
almost always results in broken parts, 
blown engines, crashes and fires. 

Imposing limits on drag racing’s 
supposedly unlimited class hasn’t 
worked to anyone’s advantage in the 
past, and it probably won’t work now. 

Nevertheless, the show will go on. 
The ground will shake. Hands will fly 
to cover ears. And tap fuel drivers 
will disappear off the edge of the 
world*, one, two, three, four . . , just 
like that. TM 
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SATURDAY MECHANIC 



SOLVING HESITATION 

PROBLEMS 



BY PAUL 5TENQUI5T; PM Illustrations by Fred Wolff 



D OES YOUR CAR procrasti- 
nate? When you jab the throt- 
tle floorward does your 
engine draw an empty breath, sag, 
think about it for a moment, and then 
finally respond? If so, you have a hesi- 
tation problem, or — in mechanic’s jar- 
gon — tip-in stumble. 

Besides the annoyance factor, en- 
gine hesitation can be extremely dan- 
gerous in severe cases. When you 
mash the pedal to cross a busy inter- 1 



section, you want your car to mnve 
right now. Fortunately, the condition 
is fairly easy to diagnose and repair. 

If the hesitation is present only 
when the engine is cold it’s caused by 
a defect in the choke, EFE or heated 
intake air systems. Well limit the dis- 
cussion to warm-engine hesitation. 

Plan of attack 

On late-model cars with computer 
control systems — that includes most 



cars built since 19H1 — check for trou- 
ble codes in the computer system be- 
fore you move on to other kinds of 
diagnostic work. You'll find instruc- 
tions in the fuel injection, carburetor 
or driveability and emissions chap- 
ters of your service manual. If yon do 
find that a trouble code has set, per- 
form the indicated troubleshooting 
routine that corresponds to that ends. 
If the problem has not been diag- 
nosed by the engine computer, move 




Replacing a faulty throttle position senior [TPS| It 
usually as straightforward & unplugging (he 
connector, removing the harts, 
and tewjambUng. 
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is about 8 or 9 in. Long, and tighten 
with moderate pressure. 

If the bolts seem to be tight enough, 
spray some carb cleaner around the 
base of the carb or throttle body with 
the engine idling. If the idle smooths 
out somewhat or its speed changes 
even momentarily, there’s a leak, and 
you'll have to replace the gasket. Re- 
member that engines with electronic 
idle-speed control will automatically 
correct the idle, So the change result- 
ing from the carb cleaner blocking the 
vacuum leak will be less pronounced 
than on an older engine with mechani- 
cal idle-speed adjustment. Carb 
cleaner ia highly flammable, which ia 
why it works. Don't spray it near the 
distributor or alternator, or you could 
lose your eyebrows. 

On all cars, check for air leaks at the 
intake manifold gasket. You can use 
the carb-cleaner Spray. On fuel-in- 
jected cars with airflow sensors, 
check carefully for air leaks at all in- 
take locations between the sensor and 
the engine. 

Make sure you carefully examine 
any ducting between the airflow me- 
ter and throttle, If the ducting is at- 
tached with screw damps, make sure 
they're secure, but not so tight that 
they dig into the ducting (Fig. 1). 
Check intake manifold bolts and those 
that join the ram tubes to the intake 
manifold for tightness (Fig. 2). 

Check the oil filler cap for proper 
sealing. On some cars with dosed 
PCV systems, or with limited-intake 
PC V systems, a loose or leaky oil filler 
cap can cause hesitation. 

Make sure your EGR valve isn't 
passing exhaust pis at idle. This can 
cause leaning of the mixture and hesi- 
tation. If you’re in doubt, check by 
temporarily replacing the EGR gas- 
ket with a solid piece of cardboard. If 
this cures the hesitation problem, 
your EGR valve is dirty or defective. 
Don’t leave the cardboard in place 
— spark knock problems will result. 

Ignition tinting 

There are other factors that can cause 
a Lean mixture, but many are common 
either to carbureted or fuel- injected 
engines only, so we'll deal with those 
later. For now, let’s consider another 
likely cause of tip-in stumble — incor- 
rect ignition timing. If ignition spark 
ia not advanced enough to burn the 
initial charge, you’ll get a hesitation 
that is virtually identical to one 
caused by a lean mixture . 

You'll need a good timing light, of 
course. And you'll also need a tachom- 
eter to adjust idle speed. You can find 



I Check ducting between airflow meter and throttle unit of a port lnjected engine. 



on to the checks that follow. Of course 
on cars without a computer system, 
you’ll begin with the visual checks de- 
scribed below. Notice that the routine 
differs in some places, depending on 
whether your engine is fuel injected 
or carbureted. 

Basic visual checks 

Recause a vacuum leak can cause the 
fuel mixture to be excessively lean, it 
is a prime cause of hesitation. In some 
cases — but not all — a vacuum leak 
may also cause a rough idle. 

Begin your visual check by examin- 
ing all vacuum hoses for splits, kinks 
and improper connections. (You can 
determine where each hose should be 
connected by studying the vacuum di- 
agram on the Vehicle Emissions Con- 
trol Information label.) 

A cracked or split hose is some- 



times difficult to detect by sight 
alone. Rut if a hose is split or cracked , 
it will also cause rough running at 
idle. So vacuum leaks can sometimes 
be located by squeezing off each vacu- 
um hose with nose-crimping pliers 
(available at auto parts stores) or a 
similar device. Simply close off the 
hose as near as possible to the vacuum 
port that it connects to. If a rough idle 
clears up, you've located a leak. 

Once you’re sure that all the vacu- 
um hoses are okay, check for air leaks 
at the base of the carburetor or throt- 
tle body. First, make sure the bolts or 
nuts are reasonably light. Don’t make 
them as tight as you can get them — as 
you could break one. If access room al- 
low? it, use a torque wrench and tight- 
en them to spec, [fyou can’t reach the 
fasteners with a torque wrench, use a 
box wrench or open -end wrench that 



2 A vacuum leak between the airflow meter and Intake valve can came hesitation. 
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I You may need a 
special wrencti to loosen 
the distributor damp bolt and adjust timing. 

the correct liming and idle specifics* 
tion for your car on the Vehicle Emis- 
sions Control Information label found 
in the engine compartment. The label 
will also provide some instructions in 
regard to any vacuum hoses that have 
to be disconnected when you check 
the timing. On fuel-irgected cars with 
idle- speed control motors or idle air 
valves, consult your manual for in- 
structions on idie-speed adjustment. 

Timing is adjusted by loosening the 
distributor damp and rotating the 
distributor one way or the other (Pig. 
3). For example, if the distributor ro- 
tation is clockwise, rotate counter- 
clockwise to increase advance. 

Next, check the ignition wires for 
cracking, hardness and proper con- 
nections at both distributor and 
sparkpiugs. Ignition problems are 
usually more common to rough run- 
ning than hesitation symptoms, and 
it's a long shut here, but a hesitation 
that is accompanied by rough running 
can be caused by an ignition problem. 

Check the sparkplugs to make sure 
they're not fouled, (If they are, the 
fouling may only indicate that your 
hesitation is not really hesitation, but 
rather rich-mixiure “blubbering.") 

Check all low-voltage wiring for 
proper connections, paying particular 
attention to wires going to fuel injec- 
tors. Look for corroded terminals or 
cut wires. Again, a low-voltage elec- 
trical problem will usually cause 
rough running in addition to hesitation. 

Carbureted engines 

Hesitation problems are probably 
more common to carbureted engines 
than to fuel-injected engines. This is 
true because carburetors depend on a 
rather failure-prone device — the ac- 
celerator pump — to enrich the mix- 
ture when you first mash the throttle. 
In many cases, a bad accelerator 



pump will also cause difficult start- 
ing when the engine is cold. 

The accelerator pump is located 
within the curb, and it's difficult 
to determine whether or not it 
w orks by just looking at it. Your 
best bet is to see if the pump pro- 
duces any resuiis. 

Here comes the fun part. To see if 
the pump delivers any fuel when you 
open the throttle, you’ll have to climb 
up on top of your engine— or at least 
on top of the fender — so you can peer 
down into the carburetor with a flash- 
light while you open the throttle. The 
engine should be cool and turned off, 
of course. When climbing around the 
engine compartment, take care that 
you don’t crush any wire connectors 
or other delicate components. 

Aim the flashlight down the carb 
primary barrels. On 4-barrel curbs, or 
staged 2-barrel carbs, the primaries 
are the smaller barrels. Inside you 
should see one or two little nozzles , 
that point down toward the center or 
the barrel. These are the accelerator 
pump nozzles. Now, while holding the 
flashlight so that you can see the noz- 
zles, open the throttle briskly to the 
full-open position. The accelerator 
pump nozzle(s) should deliver a sub- 
stantial stream of fuel to the carb bar- 
rel. If nothing happens, or just a few 
drops dribble out, either the accelera- 
tor pump is bad, or something is limit- 
ing the accelerator pump's fuel 
supply . 

Before you dig into the carb, check 
the fuel filter and fuel pump. If the 
pump can’t fill the carb’s fuel bowl 
completely, the accelerator pump 
may not be able to draw a full charge. 

The fiiel filter is either in the fuel 
line or behind the carburetor inlet nut 
(Fig, 4), If you haven’t replaced it in 
the last few thousand miles, do so 
now. Don't change the filter on a hot 
engine. Let it cool down first. And use 
rags to catch any spilled gasoline. 




To check the pump, you’ll need a 
fuel-pump pressure gauge. Install the 
gauge by disconnecting the fiiel line at 
the carb. The gauge kit should come 
with adapters for connecting the 
gauge to a neoprene line or to a 
threaded steel line. Run the engine at 
idle. The gauge should show between 
A- and 7-psi fuel pressure. If it does, 
check pump volume by holding the 
disconnected fuel line in a graduated 
container while a helper runs the en- 
gine. Record how long it takes the 
pump to deliver a pint of fuel. 

A typical fuel pump on a carbureted 
engine should produce a pint of fuel in 
30 seconds. Some VS engines require 
a pint every 20 seconds. Y ou can find a 
spec for your engine in the manufac- 
turer's service manual. The fuel 
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■ Moil carb klti use cardboard plug 
giaugn to check the Float adjustment, 

should be relatively free of air bub- 
bles. If it’s not , there may be a pinhole 
in the fuel line between the tank and 
pump. If either fuel pressure or vol- 
ume is below spec, the fuel pump 
should be replaced. 

If both the fuel pump and filter have 
been eliminated as potential prob- 
lems, you’ll have to dig into the carb or 
replace it with a rebuil t. Rebuilts are 
expensive, however, and there's no 
reason why you can't rebuild your 
own carb. And since rebuilding kits 
are relatively inexpensive, there’s lit- 
tle point in disassembling your carb 
without installing a rebuild kit. 
What’s more, the kit comes with a 
new' accelerator pump which is proba- 
bly what you need. Aside from a bad 
pump, other likely sources of the 
problem are incorrect float adjust- 
ment or a clogged passage. 

The kit will come with at least cur- 
sory instructions. You'll also find in- 
structions in your service manual. 
Take extra care in adjusting float 
height. You can use the plug gauge 
that comes with the kit (Fig. 5) r or a 
steel rule (Fig. 6). 

There are two relatively common 
types of accelerator pumps, and your 
carb is likely to have one or the other. 



POPULAR MECHANICS * JANUARY 1 WO 



103 




SATURDAY MECHANIC 



One is a diaphragm, the other a plung- 
er* The diaphragm h attached to the 
outside uf the curb (Fig. 7), the plung- 
er-type is within the carb and hangs 
from linkage on the bottom of the carb 
air horn or top cover (Fig. 8). 

Some recent carbureted engines 
with computer control are also fitted 
with a throttle- position sensor (TPS) 
like that described in the fuel -injec- 
tion section below . Because this de- 
vice helps the carburetor deliver the 
entra fuel needed for acceleration, it 
can be a cause of hesitation. If your 
engine is equipped with a TPS, your 
service manual will include adjust- 
ment and replacement instructions in 
the carburetor chapter. 

Fuel "Injected engines 

On a fuel -injected, engine the throttle- 
position sensor or TPS bears primary' 
responsibility for telling the comput- 
er that you've just opened the throt- 
tle, and that it ought to hurry up and 
increase the fuel supply. The TPS is a 
potentiometer that is connected to the 
throttle shaft of a fuel-injected en- 
gine’s throttle body or throttle. Wires 
connect the TPS to the engine’s fuel- 
injection computer. 

As the throttle valve is opened, the 
amount of current passing through 
the TPS to the computer increases. 
Thus the computer can tell when you 
hammer the throttle home, and it will 
provide more fuel. If the TPS fails, or 
its wiring is defective, it won't tell the 
computer what’s going on and the en- 
gine will hesitate. In many cases, this 
condition will set a trouble code and 
turn on the check engine light. On 
most GM cars, a defective TPS will 
set code 21 or 22, 

But a TPS that just binds or sticks 
may cause hesitation without setting 
a code, so make sure you check that 
this device is operating correctly. 

Some early fuel-injected import 
cars with Bosch electronic fuel injec- 

6 You can also use a steel fule to cOeck 
float height on most carte. 
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tion have a TPS, but don’t set trouble 
codes. On these cars you can usually 
tell whether or not the TPS is working 
by checking output voltage with the 
throttle opened and closed. You’ll find 
instructions in your service manual, 
but in general, the voltage should in- 
crease as the throttle is opened. 

Installing a new TPS is usually 
quite easy, but varies from car to car. 
On a GM car with port fuel ii^jection, 
disconnect the battery’s negative ca- 
ble. (Never work on any electronic 
control system without disconnecting 
the battery's negative cable. ) Discon- 
nect the TPS electrical connector and 
remove the TPS Terx screw s, along 
with the lockwashers and retainer 
(See lead illustration). 

To install the new unit, hold the 
throttle valve in the normal closed 
idle position, and install the TPS. Re- 
install the retainers, screws and iock- 
washers using a thread-locking 
compound. Then reattach the electri- 
cal connector and adjust, following 





1 Accelerator pump from a OkwKc carb 
b typical of the diaphragm type. 

the instructions in your shop manual. 

If you're satisfied that the TPS is 
not the source of the problem, check 
fuel pressure. We’ve described this 
procedure a nu mber of times in recent 
months, but we’ll run through it once 
more Checking fuel-injection system 
pressure has become an integral part 
of troubleshooting almost any kind of 
engine-fierfbrmance problem. 

To check fuel pressure, you’ll need 
a fuel- injection pressure gauge. GM. 
Ford and Chrysler engines with port 
injection have a fuel-pressure gauge 
attachment point, so you simply con- 
nect the gauge to this port. (For 
Chryslers with TBI, see below.) 

In most cases, the gauge point is a 
Schrader valve, like the kind you'll 
find on a tire. On TBI cars, the fuel- 
pressure gauge point may be right on 
the throttle body. On many port-in- 



• Plunger-type pumps can 
be serviced after the air horn li removed. 

jected cars, it’s on Lhe fuel rail. On 2,5- 
liter, GM 4-cylinder engines, you'll 
find the gauge point between the fuel 
filter and throttle body. On 1 .8- and 2- 
liter Fours with TBI, the gauge point 
is under the car near the fuel filter. 

On Chrysler products, you have to 
relieve pressure before checking. Do 
this by loosening the gas cap and re- 
moving the wiring harness connector 
from one fuel injector. Then ground 
one injector terminal with a jumper 
and connect another jumper between 
the second terminal and the positive 
post of your battery. Leave the wires 
in place for 10 seconds. To attach the 
pressure gauge to a Chrysler TBI sys- 
tem, remove Lhe fuel-intake hose 
from the throttle body and attach the 

E res sure gauge between the filter 
ose and throttle body. 

On those Chryslers. start the en- 
gine and take a pressure reading, TBI 
systems should produce 34 to 38 
pounds, port -injection systems are 52 
to 55 pounds. 

With Ford ami GM products, you’ll 
have to supply electricity to run the 
pump. You should not attempt to 
check fuel pressure with the engine 
running. On a GM car. just connect a 
jumper between the positive battery 
cable and terminal G of the ALCL 
connector under the dash. On Fords, 
disconnect the electrical connector to 
the fuel pump, which is located just 
forward of the fuel tank. Then connect 
a 12- volt jumper to the connector to 
run the pump. 

Compare your pressure reading to 
the specification in your service man- 
ual. Most Ford and GM fuel- injection 
systems of the high-pressure variety 
should produce between 35 and 45 psi, 
GM TBI units are low pressure and 
will pump up about 9-psi fuel pres- 
sure. fM 
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* ft™ HtoivtoM 

* Grtiferc Shipped JrrwFradatoiy 

REPUBLIC CABLE PRODUCTS, INC 

S *O0Ci P»ridi» fid #15 l Dept 4Q2 F" 1 
Ua V*0B* NV 9S1» 

Foi -alt Eflflw informal-™ |70Jj .565-902S 



INSTALL OR UPDATE YOURSELF 



u: \it\ vi it 

CLEANING/MAINTENANCE/REPAIR 

EARN UP TO SI ODD A WEEK. WORKING 
PART TIME FROM TOUR OWN HOME! 



Subic/M to. . . 

military! K« il VK1IK I ILS 



BASEMENT T 

FLUSHES IP T.s««« 

No Digging Up FlMr* 

Iniil It YhfhFT - Myirt 
Writ* HcPNtrun, Ik., D(?L 18 
Ho* 10133 Timpt, FlarWi 



BARGAIN HUNTER 



A iRUiwf rfr*fw*1iOA to HdmMl 
HSUS, ®i*Jyctffiiu**d with ih* rail IflK 
goto ROLEX Prandanf; also AviilibJa 
Eh* Two- tone, ih# Dn*r and I he Nug^e* 
Stapn tfl lha art quanz accuracy. Ladies 
or Mun'j. Ortl y (39 95 fidd (4 00 
pwt/hndt^ifiaur inCA. RWTW) 
COO — 0*< CM 1-flQO440-4tt»f* **nd 
morwy wctor or ctwck to: TELAMAfl. 
9016 Wdshira fitvd. , Suito &20-L, Bowly 
HllkE>P0£ll WfrjrandalflfcjJBdwiEh 
ROLEX WATCH. INC 



A I&8 'ARTICLES * NEWS 

MILITARY JEEPS, TRUCKS, TANKS A MORE! 

Ovw ^000 paid snh-^cnhefs larger Gircvtatton tb^rr 
any oflw fair ^miry rtftihto *1- 

ifruirflSfa alW sm growing raptdty} Many mom 
advertisements then a ry otoer magazine C*- 
clharre ctwnprajiflnsjva jiifting ol ypeomtafl 1 
ra r 'te s and-mu-ch 

SUBSCRIBE NOW! 

Ooa yav (6 issues) r 2 
^roVaan4l2 Iwuea) S20 
Fgr*gn - Canada Hi aJwl2D 
US Bowira {Hayah+a by US Bank 
Samp** Issua (5 USA. IScuota 

ft-0 Bqa ir«-u, union, *fj otoiu 



Fasolnalingand hafiMo-Jirid products ol valuator 
I Ena hobbyist, gadQOtOGr, studs m arfoodutaior Iron 
America's langegi stierKb ma il-grtfer rnarkalpJocB 

* Mlflnffiitl I DpUcl - PHtHflrMfilG 
> StriKi KHt I Tnyr ftttMt&fttl 
■ MagaaBi t Surpl ui * Hkn 

* Hfeitfitf ft Solar 

* SfilBKH bluMry 

Disc qv( r the latest in NQh Kch prod- 
lk!&. No# SO page catalog over 2000 
products Write lor your FREE copy 

SLAVING HOBQV I&TS SINCE m2 

Edmund Scientific Co. 

Dm tout, era Edsantewo . Sjmaton *> am 



Free Catalog 
Subscription 



Our new 1 20 pa^c. fuU- 
color catalog Is packed 
with nwr 4.000 new and 
bes-t-w dlnG wooduorklng 
tools, fcupplks. ktLa & books 
Par B4rk* la bit. taal Got a question 
about the right inol tor the job? Ahoui 
sharpening? Need help wiih a prpjeci? Our 
ctperl Ecchnlcal reps arc Just a htv phurw 
caE away! H"s all pari of Woodcrafts server. 

CJ free 1-800-335-1189 Orwnie: 

:WGDDCRAFT 

Dcut FH10. W»d County FU* #1 10 
P.O. fita* IASS. PiknwhujK, WHICH 



Stcreli 

Repealed! 



no spot tn 

Tn&ii w 



THE MO-NET MAKING OPTORTUWIY 
0FTKE1SWS 

IF you Hie adte ra wprk with cam man smil! hand 
fool*, mtf m laminar *nh tusic s led rpn-Eg. h n abu 
Lo use voltmeler urMJer^rjnd DC elreistrfiits} 

IF ^qu pg^sefta mm HQi iYh?chi p i:tai atiiirty. and have a 

vtft flfl ^hich so prKtus »m lesrn man #e an 

rtatfiirOT YCfl nfiainhmaiiDeand repair 1 

FACT: up to 9CN of ALL VCR m UvMm are due to 

5:mp'e MECHANICAL Or ELECT FLO -MECHANICAL 

bimHMffls! 

FACT; Owr 77 n-llion VCfts iff uS« today ndHonAO 
Avoragti PMdS sery^H or repair evtty 12 10 t8 
moottaf 

Yi W s ftDQPABETRAIhtHC MANUAL io^i m pdo- 
losaml HluSliJtKHiiJ rn AWAflU- WiHNlNC VIDEO 
TRAINING TAPE rrrtats lhfi SECRETS ot VCR mainly 
m And regjir— '"real #ork] inlormaltoii that 14 
NOT iYailatm elsuwlwsre! 

Alio iiKliriSes Alt the ^nto you II need regardi^ the 
BUSiNE&S-SIDE dl lunAlrvga successful service 
operation* 

FREE INFORMATION 
CALLTOLL FHEE 1 MO-537 EIM9 

Ur villi la: ViefP PublotM>os 
aSttWilshiriBl STE310 
LP$ AngWS.CAgPQlGOtplPRI 



PROFESSIONAL QUALITY 
WEATHERSTATION 
NOW AFFORDABLE 
ENOUGH FOR HOME USE! 



Tk- iihM- W^.nhe-F'^i v.t?iT(hf-i ja.iatcwi u»r. sJaltMil- 
iht?-art tin. hnfj^-^y mi (jiw y^ou lull mDnflnrii^ltiE 
tpilirv .ir jut inoeofcJy The Wt'a-ll-H.^Pru 



you lull rmHidncHT^ 1 apj- 

, _ [Kice. Thp W^aShc'fPn.i 

intiudc*. .r wi*u;ilit j r i < inyjult'r. rr_'m,*r prtf ision wind 
diretlion vanv. ^irni \| 
jslurf [trust* 1 , mounting 



difrttii>n vane. -*«nd s|iml extcmdl letau^-i 

in- rjrcit*. niCtUnfinK harrlw.irr .IrkI «K lV CiltNe-jr 
for only Si 79! 



f WIND SPEED 
*TEMPEKATUR( 
•WIND DflBECnON 

yIEmperaturs min 
■rainfall lOPTRi^Ai 



>WIN|> GUST 
•WIND< HILL 
Mime 

■AUTO SCAN 
! YEAK VVAWWITY 



■ |4-DAt Mf iN( T-BALK CUARANT1C 

DIGITAR WEATHERPRO 

WEATHER STATION: ONLY ST 79! 
OROER TODAY: 1 -800-678- 3bb9, PM 

M-F 7AM- iJP FH Mtilk lime 

'^inmaliL tmptjiHnu tHL'f Inirtu ij'.n ^ihpi 1 I-IV.mV 
Aii I V ^ Htf iLi:ni! CA i^iL.niv .wlif yb Iil 
Fh l-il y ■ W Jitri VISA 

DIGITAR' 

.tJfeS DIABLO AVE. HAYWARD. CA Si-* 5-*S 
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How to make $250 a day 
ri ght away in your own business 
. . . bad times or good 



Many Von Schrader Associates make that much— or 

more — working part time cleaning carpel upholstery 
and walls in homes, of lioes, restaurants stores. You 
can, too. and the cost so get started is less than you 
may think. 

Any one of these Von Schrader machines is all 
you n«ed to go into business tor yourself— right now. 
You do a professional cleaning job right pH the bat 
The kind that keeps customers consented, catting you 
back— and recommending you to friends. 

The money you make is all yours. No ongoing leases, 
franchise fees, rentals, dues or royalties to pay 
Many Associates use the money they lake in lo pay 
for their equipment In easy installments. 

We'll help you start your own profitable business— as 
we've been doing lor more lhan 50 years — with bps on 
bow to get youf first fob, Followed up with advertising 
and sales producing ideas that promote you and your 
service busaiess. 



For Fast Service call 414-634-1956 or toll If ee 1-600-558-2404 
and ask for operator iQQtO. Do il loday or mail coupon. There's no 
quicker, better way to get your own business going arid growing. 
And put everything you m ake in your pockoi. 



MAIL TO DMFORJRKJNFORMTW 

VOmScH fWOB* r/Mt Choiott of a Lttottmo 

Mr Quentin Bench, PT**ld*nl I 

Vpn Schrpd m Company, &»pL lOQlO 

leofl Junction Avwnua, P*cJ n*. Wl £3403 | 

□ Hhii «nd *fx> fr** t BOW on to Hafl jttv mgfwy mjtfpng 

bMi nm 

□ 1*m 1*VJ yn# npw "Own twr Qmn Bu*uW VHS VfctoO Cwl l» US W pwttWid 

■mlTK+i 4 ctraptotety wfljndiJsifl #1wi mfun ttw up* «rthio .30 nm In t ad mH %4a 
pu dwt or umi fl CmiA Ibr 3G Anya Onfen pr r ii ■■■ in g so >oli cv vmm ho Up* ftjJIv 
5«nd flMi or ohM CUt intmiUion with Kus orupr Jffliri. 

□ Uitoord lUVU* □ Anwn^fi 

CrUM Qwd r-Fj ■ txpxrilon Du 




l fJOhl SCHRADE R CXI 



ayatKuZfL 



J 



FREE CATALOG 



r SAFETY EYEWEAR 
PROTECT YOUR 
PRECIOUS EYESt 
(For lew than 1 5,00 a pair) __ 

r oglew Goflj]ti r Safety CwKtmp?w*iv 

5 (^i Safety GJaiih, and inm-rf. all contorm Ut [hr 
irQiiliELani of Indllllflal aality H^dirds. 
GOGGLES SHOULD BE WORN WHEN OPERATING 
ANY POWEft fOOLS 



>UR fC__/ 

YESt V 

$ 5.00 a pair) _J> 



Hama 

AcWFiM 

Eifg 3lHlr Zip 

hieartrt ftp ftcn Hapi F3ZA. Unopin t Ik a . todA, It HtH 



UlNDSCnPIN 



thmwq o&kf*\ 



_ . prttaamtiiP lidiW5La«t!£ipr i\,r V ^4 

r PrfflrlCHiTT. jndGflJtfeti nMs^-ajI T]ldrl fii' > v. 

| I.™ fiJI*nFS5 Dan (K-Hj|I line tr lvbL\ Muir J.n\ f >£/', - tl 1! 
| - ui , r - iCDiif". pH. ii bnwnm GfiflilR-pl? jaurtm 
I fm rtKiYklu wimniws H-, j 

I LIFETIME CAfilffl SCHOOLS Drpi M*t J 



I 



2251 Sift* Avc Los ifujuhn CrA NMU 



i Adtfifl . 

! cifp 



_sniH_ 



-fa- 






BRADD £ HALL ASSOCIATES 

60X WC43 ARLINGTON. VA 22270 983? 

Wafstunne tJgUKJSffors 



all fabric 

SOFA BEDS 

M&mtoctumls 

SijQQG&itKi ffetAlt 

S 449,95 



ALL FABRIC 
REGUNPNO 



tii nwdo by NififendOy *«W 

M*mfifl<tunrr& Cwvji)^ 

Mwtx nr rn*r&*m |1 DOT ft 

r <?deraj w-rg. oo«'. : 

PUlt FLEX Huipcn&oi. L n«gn 

Gently team cWrttucEkn^ 



r^FTAlN'3 OH AIR?! ‘ " 

■i ? l 15 u lr t Z LUXU HKJUS VflKVjr 



IWanuifacCLw's 

Surras ted Bn tart 

s 289.95 

■ I I J l , , | . .1, I 



F LtfJTK ^ 1 



$ 



115 



CAFtAIWS Cfim fwdbm wir 1 - 

|ufi: i L£ui± =f a ^r' Oplictnal 

v-iria 4 l-A^iikFi ftrmrwiH vh 
ir'Hl'udftd FR££ i[ no 
FREE lra=k-S a $25 L'^Jy^ 1 
ALL FABRIC rtial£fln 0 5 cH.i 
Beds al ‘!w LOrtflaf ; JJth :* 1 
APHIS ■ «ll¥ Site' 

FITS ALL Vann ft moot T^jcmI 
CHAIRS ft Setn ?*■ tlHiUl 
CALL For FREf Fabric £ampl*i! 

1 703 392 4208 



«h«i U rn,. — m+ 

t*T-p7a L -”J J^U JCir 

I fi(W-445-1fi30 or 

Cradrt oiTf mambari can Hd»t by pho-rvn' 



M Fit, this ts 

m 

yr 



FjtfAj Rack!!! 

Htul iAf ^oiJat Jim 1 ■iihr a r rjnJji^ r 

JIm tfh. ( i imi-.ux- Ata Wf ui tai.ll 
pii.|h If tarn*. LttatWUf -n - wtag, inn[ 3 
u ni hit mit I* If h rAf |j ■ i_.> 



nn/norci MfJ1 J a««c. 

l/l KUn UC; i~mM.N~i.iir.MV)Ma 



GO H ARTS, 

eiHiiHumntf-Mn 

u 3itE Catalog 

ffCFUNDAlLi 

larg#a[ Saiec<<M 

WORLD Stpl M 

I 111 UtfH Dt hi Frm^ollr.OhQ 




TELEPHONE LISTENING DEVICE 




l*H | H plp 

i PJ If b 7i fiat'll Bit' I 
Pta Lilrwj ii liwThn ^lh>l 

*** ™ M « H HU tT 3 



CABLE TV 
“BOXES” 

Conveners— Desc ramblers 
flemole Controls— A cco^ so nes 

# Gu ftranre^rf ftl Pncn - 

■ 1 Vear Watt a nif - C 0 D i ■ 

* Imm-ediaie Shrppin^ » 

* FPIE6 CATALOG * 

CalV or WriJr 

TRANS-WORLD CABLE CO- 

i^OftZ^nuttiMHi r i /th Louri. SueiPi k?« 
M.inn. FkhfSl Jjlftfi 
( 1 1-aODA42-S133 




A 575.00 BLOWER tor only 516 5Q^7 



5 tJ* ** »«l rUO An npt™, him* 

W tPQ CXTMg mw W tFbVl 1*11 LtaTTtt 
Urhi pubaLj4W^nno4Q(. 

M. OmtomtmMiXbv rowfwlH 

O’ SWuilMl «* TAw 5\-r 

* a V iPftV ^MDtonmkP 

WMMHfrkMD flTKtClYl UMfe «lf F Ii ^ 
iAbl K4IH01 inJiMlih^fl 
n/M 14^1 IribundaHly-ta pull a purti 
m I |T 

pKmm 7b C*> t.< IE SOSr tm 

UDMjibiaiur 1 4 b nfn 

h*rwi A 1 1 3 1 . . ftiH.sa . .Jferus.w 

ALLEN MACHINE CO. P.O. Bx 9B 
SARASOTA, FL. 34230 DEPT A Ml 

Cr. Card Orftta - 8«.451^8&s 
MOf LINS - Ill ■ K5-HI4 



Cut Fuel Bills 



HEARTH-AID® II 

FIREPLACE GLASS DOORS 
W/HEAT EXCHANGER 

You don’t 
nottd lo 
sacrifice your 
Fireplaces 
appear a nte 
qt i he delight 
of an open life to 
be Energy efficiem 

For Few Information ted Dttnils WrtteorCflll: 
FIREPLACE HEARTH AID 
1 0 € Revnoldi Dr - FranlcUn, TN ^ 7 H 4 
Phona: 1 - 900 * 742 - HEAT 

111 BJ 790-1 €0S JPM 



At LMtt * Ntw A rrrtJingtf Stmptrn 
OASTURHIHC 

JET ENGINE 

■ UMJ *r*m MAf r ±m hilkn- pluia. 
iniia ii- Bia. aw. Wt. ii i a#. 

Nfl BdtaMPittai «f Kim. 



-<a&tMrnPM| Brmai" dnflpi H 1, 

m-i-ik* -rninaB# h-bfryl at> , Hktlill 

M Bimai " ■ 



t? 



rtalt iln iumibl^ IrnlHl VrjA IPlUiak if I imoiImi, 
I r^Bltriifi Mi ihhii Mm II tJfl m*. e d. B. 

wnU. 



Mif 

SiVOT SCPtHTI^It 



MNTa hohioa. 



BOB ELLIS HAIRPIECES 

S165.D0 




SEND FOR SflOGHUflE 

XiNxr - CUHLr - WAvt* * POmP* 0 DuP 5 

3BD Drig^f Av* Brooklyn, M. Y. I 1222 



nSSIfflBLID 



MAO N ATRAC, 



- i^wnu 

• ■ C* TikOg rn ttm 11 .90 

• *f|^NNit4L MANUAL .. 11.90 
> nniitii;iT>DipiPwpg 

ktl USUf 




WOOD HBATI 




WOOD FUnitAClt 

HI AT TOUI I Ilf I HE mm ■ 

Call Ml^3ZVa7*ft <rf WrH< 

Ch4rmB*f«r^ 

2KM HWV2*. 
GRAND HAP 105. H N 8B744 



BUY ONE^ND WFLL MAKE 
YOU AN EXCLUSIVE DEALER 



max titr'ATV 



Amphibious 
2 and 4 
passenger 
models 



y^iTh utf md CMjfK. 




Call Toll-Free 1-800-255-2511 

tFrn-m anywhah* In the LI 5. dr Canada i 

Recreatives industries, Inc. 

60 Depot Street, Buffalo, NV 142Q6 




Send r o 

Hemmings _ 
Motor News 

Biji 100, [Jcpr. 01 [JL Banninpon . Varmani Q^iQt 












CONCRETE MACHINERY CO.JNC. 



[>0 Bp* A99. HtCfcQry, NC 2B603 



FREE! Howto Offer Your 
Invention for Sale 



FROST FREE 



PAY FOR YOUR HOBBY? 



Willi While's new EAGLE II MeUiF Deleter 

Onboard cgmpulOr ■ Simple 

outside. comihiflji tosule 

isnorre lu-nk m nails arm f re£ Catalog 

puWtt. Fund DOiris. rings. 1-RGQ-- 547 -6911 

valuators tor lun i Eietirnrurc. depi pm g. 

arm profit 1 Si»aiHnrT» r Qfl B7M 



PACIFIC CABLE CO . INC 

'HiKiJ L J.I1IL1 



Make and Sell Your 
Own Ornamental j 
Concrete Hems! 



Book aboui Aluminum Molds 
including over 425 desrgns. 
prices and production trade prr 
secrets from me world's 
largest mold man-ufaclurer 



Book 



only 



$10 



y t-i rrilaul ^jblw'itd Window Cmnng heepg froil 
| Qtt ipOur Wlnditilitldl Get r i dp Lup iiMpI Sen 

■ diW Wd txtp Krrp^^r 1 Deii^td Id wiwk. 1 

| Huili $12.95 * iiuu rnr poiilagc £ bann^ngr ia 

% C.L.A_C. Enlirpniei 

P.Q mni^u. Fiw*. C* i 



Don’t get taken 
for a ride! 



Just curious? 

Looking to buy or sell a car? 
Be informed! 

Find out instantly what your 
car is worth today. Call 24 
hours a day, 7 days a week, 

1-9WJ-5&UAUJE* Ofrv43Qpfrd by AulamuEive 
SpecnWl Ifics GTE' for instant access to 
your car’s current marks! 
value, 1970 ■■ present — - 



1 -900-56VALU E 



Toun lor* shone we&ei! All nhargns ^re t llpddi- 

reci rhFQugh ygur local pliant! service, 1 1 7S lor ihe 
first minuto and SI Id* flKh rPi/iutfl tfWfeallrr 




vVofFds 
Urges! 
Manufacturer 
Of Portable 
Sawmills 



SAWMILL 

Foul" Models To Choose From 
. 3UY DIRECT 

1 800)553-0219 

L Wj Tiind'-afti call <317)271-1642^^* 
f 44 ppge caliilogar uso 
; yDur WaslerC^rnS ch VISA 
1 o orcLer Cun' 5 D-ming 1 e 
demonsiraHOb yitfeo-SIC CM 
WooD-Mccir Prices, Inc. * Drat IAS 
p.iftflW infl.flr^ipot W«gH-a430 




CABLE TV 
DESCRAMBLERS 

SCIENTIFIC 2EMTM-. 

ATLANTA.. |1«M» 

JERROI.D'- tlttJOO 



Call for 
your free 
catalog 
today! 



(402)554-0417 

Ordarm cill loll tree 1 -800-62 4- 1150 



M.D ELECTRONICS ■ 

IIS NEW YORK MALL STE.#1 33M15 ^ 

OMAHA, NE, S5114 cpp 



What does it take to be 
the world's best 
in-home exerciser? 




It lakes a total-body 
exerciser. 

A machine capable of 
exercising all the major 
muscle groups in your 
body, net simply ynur 
legs Like treadmills 
exercise bikes and 
staifdimbers. 



It takes an 
aerobic exerciser. A 

machine that utilises 
enough muscle mass to 
readily exercise your heart, 
not simply specific muscle 
groups tike weight 
machines. 

It takes h 
weight- 
bearing 
exerciser, 

A machine that 
utilizes the 
standing position tr> exercise 
the joints and long bones of the 
skeleton, not simply a few muscle 
groups like sit-down exercisers. 



Independently 

Adjustable 

Upper-Body 

Exerciser 



Electronic 



Feedback 

Stand-up Position 

independently Adjustable 
Lower-Body Exerciser 

Non-Jarring Motion 

Smooth , Quiet 
Operation 



Adjustable 

Elevation 



Patented 

Flywheel 



It lakes a safe exerciser. 

A machine that can' t damage 
your knees like stairclimbers, ot your 
back like rowers, or throw you off like 
treadmills. 

It takes a stimulating 
exerciser. A machine that's exciting 
and recreational to use, not 
monotonous and repetitive like so 
many other machines on the market. 

It takes a Nordic Track, 

Exercise machines don't get 
any better than this. 



Nordic I rack 

MW M A CML Cottpany 

P 1 

. Free Brochure & Video 

Call Tdl Fire 1 -S 00 - 32 S- 5 S 88 

InCareidx l-HOD-ttt-Wil 
, □ PJtfiiM: rfnd me j fret hrarivirv 
I J Aim t frrtf vltku Upe □ VI IS □ BETA 
| Nurrx? . _ . 

! Mrtn _ 

I CiTy „staw . 

. Vhonc I 3 

I Hi ic j-Htf Etwirt Blvd *f . * Owk*, M M $531 S | 

I STBAjO j 
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Build Your Own 
Home and Business 



^Distributors 
Wanted in 
select areas 

Jonthevidwtry 

lAJUUlf HL# |-| fa ■ i — i ■ ■ ■ mm ■ I ■ 

wmw DJr DtfCthiifiig 

o dUtdbutof of 
Our nnovotiw 

frtvns homos 





1 1 if Wy Ip sled ym j r cmn buslmu with 

* Low fflfundatrie 
invOSlnw-t programs, 

* UVi t LfStr ICLQd 1 ar T i I o>r ies 

* No franchise rue 

* SutMlanlial dtSDQgnif 

* No Inventory required 



* A-dveniiing s-uppon 

» CofTislrLEllon assJssanee 

* Hands-on oonnEruelkifl 

and sales l raining 

* Training a. support maleri&ls 

* Hundreds of fk»r plana 



The fdv*TFl*g« af UTitlma Hgmw InciiKf*: 

* Super wwrgy stMsnl * Fire & termite n 
i ns u! al l-an (fl-3Q| 

* High strength 
■ Low maJnlenaira 

* AflordadHity 
■■ Custom design service 



istance 

* Fast, g-imofeconstruciinn 

* 1P0+ m.pJi. wfndreslftfnce 

* Seismic 4 earthquake rating 
■ Cl^engpan ini arlorf real blilty 

« Ortr 80 wmdard models A 



Calf Peq^y McCann loday lor j VI ijr-o tapeor a FREE Inlarmalion Packet' 



Toll Free: 



1*800*TRI*STEEL 

or I2l4;isao-12qo F«n: <214.1550-0333 Irving. TX 




LOW COST with - . . 
LIFETIME QUALITY 



install il ‘rOJ 

yourself kit from . K'fe 

Da meters ifam 3 J 6 " id 6“ are adjust- 
able Tor any heigh? 

Oak or Brass Options 

Ffte Brochure c alt {2} Si 631 1360 oi 
*nt(- PO Bpk 1B3 Eagiffuille PA 19408 

VISA, MasterCard Welcome 

SALTER INDUSTRIES 

MANUFACTURERS 



I ID 



MELT METAL! 

Mid j low-c&sL higjMtfnp furflate 1 MtH ilumi- 
mjm, br*«, irnn. more! Four machine pfns! 

Sit up complete icMjmdry I DiscoWr complete phns, 

Ftow- ld, iie£hili! HUghral EfuJlily! Be si strl^Llfon \t\ 

bncik* you ' 1 1 fi nd inywtomM ^ou cj« do it, coo* 

POUND IRON! 

black imiili plans, tools,. projects, and much mere! 

BUILD MACHINES! 

0 u ild j meijl Cutting lathe, shaper, milling machine 
dwl metal brake, birwMw, more! Lejunte b-.:nrr 
machine ionh, spin metal eleclroplaj#*. 
" work topper, moir! 0 u«ld cmr-li i nj, 
gas engines, sAen m engines, un 
uiuaT scieFilific apparatus, 
mere! Lcam secrets -of old 
chemscil p^occssei, Heam- 
cars, ■magnets, perpeluat 
rrrcf Jt» 1 , moorish ine, run- 
ning. three phase motors, 
Uh single phase. more! 

CATALOG! 

Send 51 .00 ipt your personal 
topy C* cuf giant lechpl^si 
books catalog? Hundreds nl 
cjualily fck> 0 %S! Tour'll be am^red ! 
Sati sfaciion ^uaranleed? Wrne TODAY ! 




I 



LINDSAY PUBLICATIONS 

Box 1 2 -EMC. Bradley IL 6091 5 



I 
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CARPETS — 



r. ri**m 1 1 M * |w iij- *t i L I ! rr f i * 

uaBuuua&uueuaausia, 



qNpruMarrKMa. Tin MUMHi »■ n«r 



HOW Tt) ORDER 




Cal for eatiikjg 20T4B5-727? 
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MUMtEH Hit 

CALL NOW - 7 DOTS * SA MS 

1600348-3279 

issiia 
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Bands'. 

Tilt Thompson Vocal EUmliutoc 



■ ^ Ftifnwn wWi the Bsdtafwjnd*. 



J^L WMlVtl* tullv U fllinH CDmiWnDlE 
Wtomm MoiTufipOnnd wmL 3 oW by LTSound. Fw 

Fpw Mmdwr* t Dame Cift LT Swmd, DtpL Frt-lJ 

7MI Llf-ihnv, Uthwil»,aA iOQAB 

W Ht. ^wwfler iM iti ita Ha o w j| m*t fWWM*M 




Enlarge Project Designs 

Crafl Projector is Simple! Fast! Accurate! 



Ptoficti hi Id: Drawing. Graph A Tracing Paptr, WM, 




(UiJus-lAOJfe 4MM intarpM by fraction* up ip J Jvt lim*B to * 
irw mi you wlvhl Copy unNmtt«d Idua Tor etilk duipn^ 
enliro# pMtfmf, dBhrgm, ptm™tn. «ilfl iilvf.. imdfMpia, 
pAoto*-, al4*9, on eoina and jawilry. FfblBC-u In 

Kfl&ri. &MS (1&1 dun*g» OriojnU Sunpld inUnK- 
linnn UMS ^jubold Su^ranl Jfld HI will bulb SfoO 
51B.9S iUlun %2 &S ehipptng 30 day rpooey back guarantee 
itort»*,Oi*C IHfl 

POPULAR MECHANICS • JANUARY I TO 








CLASSIFIED 

ADVERTISEMENTS 



Sophie C ronowicz, Classified Sales Manager DanHfty Nolan, Gl&utitad isurviou Manugur 

Hate: SE.tiEj per wot d payable In advance each insertion Minimum ib£Gr[iMn tm words. 

Boldface tiprtaliiecl words — $l r QG per word adidilkmal jflrst word set in Bold Face at no enra rJwgtf, Zip Coda Free.} Centered Headlines in All Bold Face 
L^Lers— $50.00. Th* next avaitablit Irsup tn place m lldfrwtiwcrwnt in America's Na 1 Classified Section is MARCH, The dosing is JANUARY 5th. Send 
remittance payable and -order to Popular .Mechanics, Classified Department,. 2 24 West 57th Street, H&ve Y ork r N&w York 10019, Please indicaiO Heeding 
under which ad is to appear. As a consumer service and in cooperadon with our maiJ-otdor adwrisecs whs iim post office bow addresses for their 
oonironjonco In handhrsg yoor order. Popular Mechanics matntairis a. register of such mail^rter advertisers containing their complete names and street 
addrafltras- Advailifaers lining P.O. Be* number must furnish complete name and street address forouf records. To audtd daisy id the publication of ymir ad, 
please Send samples and descriptive materials With your request tf year ad does nCfl state cLB&riy whtit is heing offered. 



PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM. 

FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUBLISHER S MART 
BOOKS * PUBLICATIONS 



HOME REPAIR GUDE-Ea-re money, repair and remodet- 
irvj iiialiL ttiona 3 50 page book arth ^lustrations and die 
gram. .$19.55 - Git»erMa«,1t0«a SL Pius, Si. Loss. mo 

B3Q74 



TIRED or A DEA&ENO JOfll S4»rt ywi' own prtfittifa 
buBJiresis. FREE DETAILS, PtAtm-00,. lffi* Penywttt*. 
Suite 1101, Ornrtite.iLmm, 



"SHARPENERS REWT" MomW y No^ttir Valuable 

Trjk— S oyn^-®%Fy^ll Used Equlpn^nl- Fpw BrqK^i^e 
SK00 Compel, D«et PM1, P Ql ma, MlnrreapoNfc MN 
55423 



AMERICAN LOTTERY GUIDE Secrets te paying 30 US. 
UrtW Gpnws. Grvty f11» SK[$IWlAn GvAEMlKd. PKPP. 
Dot S323fl4, Richardson, TX 75083. 



SONGWRITERS Guttetncifc ErttarUmere, Pu Harter*, Pn>- 
molars Nra*vii|e4^anvprite S12.95 JOE. Pffo^ffEtkwm Bos 
9ft. Madrwr.. Cal 956KMMM 



SAVE UDHEYE lir^rOv* gw milfcege, reduce mifTClWwrtfce 
ihd rep#r toais Plus d* wing lip? ch*l m+y ture your life. 

$6 00 WrlWnl Corp. -41 D Houle 16, Suite 111A, East 

Brunswick, nj oae re 



PROJECTS IN METAL — the bUnwtflily nugahne cl fNnga 
you can make, including valuable iooie and shop actesso- 
nas P m j£ doians d npa Ed save you hMffcKtws, time and 
money. Only $37.50 a yea. 1 Cal aot>+i7-T36T or write 
Propcte in Mates, Depi C-Tl, Box lfilft Tiwe^M Cify. Mt 



CREDIT Prf*tem$? NdI JUtyStWsrc ! ‘Easy Guide To Credit 

Rtpeir 514.55. WuHkrnd, 39011 - 11 P Agua Men, Mumota. 

tA 9236? 



BE YOU* OWN BOSS HANDBOOK Step by Step Quid* to 
Success in your own business, il&lp- JL PWfiSftfli. PQ. BPsi. 
M3D-K4, Miami FL J3I*3 



11 POWERFUL WAT5 TO MAKE -PflOHTS - " on you* 
product, invumicnt at eertfu Order loday! Send £l £tlS pfus 
iPcatsga'HBfKi^np id: PEI, P.O. Boa SOW 
Wuhinglon, D.C. SOOaMITII. 



SCftAP Reading P«yn Sag. Start Lfc Rapon S3-6U P E 3. 
Box S4&i, Lake Cttertw. LA 7^606 



JOB fWEKNO secret* ^wlW m w te Oted booh*. F-™ 

brprfm. Archwei. BQ> 4tP7-PM, Terran ce C A 90505 

MAILORDER OPPOflTUWTY FREE: Information Metro 
Ertterpnsas. P.D 5oi 1751. PiramiH, NJ. OWSS-iTSI 



AVOID INCOME TAX HEADACHES: Survive KS Audit. 
•Set Refunds, id ycg need 1c ehdut flltng ew rilc-fm* 
dWW t 52.00 P+H MtiVaa 1-flOO- 

JS3-22S4, *r »and check w M.O.-WIHteri O' a. SeTT-fe Gdeord 
Art, Jan, FL 3S1T. 



HOW TO AV0IC THE PITFALLS M BUEHMESS. Pn?1h from 
Etwmlit^»nwd«byom*4-3*ndlt4SG'iiiOii«^orcl«ror 
cN4. Flwtwiwd PuLJbt,!^ 30 fteei^o^a Aw.. Ml 
W mofl, N.Y. 1CH62 



WMWti POkEA, e i£iv and metre money Report reveals 
secrets, nrii $itJ&Q Gifflte Bemas. Co., Boa s 1 7 3PM, Tfoy, Ml 
*flOS9-11?3 



BOOKLET, Wcrtiirtfl Yd4jr Wny QOMg*. r Terila 

How 55.00 iat DlCkirt^KL Bo*. DBS, HinHrtori, YKgMl 

?3&B5 



HOW te start anri ^ipflrete your owp Ctepet CJperurig 
SusirHEi'iu'n Repair a«j Tu^o- Up Shop. JS 95 Mfch— bdih 

|1 5.90. JtuT«a PubfcartkHU D, P D. BCjt 1 3033, Simr SpfShg. 
Mozona 



THE (jHlflute HartdbtK* Of Soling, Trading, and Buying 
Crns Automobile cwnership is theaj»i agim 1 insider btews 
mylha Ewn huhcokiiiw btiffe mmuncm tl.300 1 ! SS.n, 
tlrtimete HandtKMfc. P.Q. Boa 2WCfflT, MlnnefliKrtte MN 
55*28 



-THE BEST IS OtiARAMTEED Mq*Y.MAKING DEAD 
FQH THE laW'S". Gel AHEAD! Unfcmrtod OfWPTUW- 
TE5LI lndi*p<H«ubla REFERENCES.. I HUSH «.«.- 
AMERICA'S MlLtiOHAlRE 5 CLUB, »» ANDRE -MATNlEU, 
ANJOU, CANADA* PUK-5A1 



MAXIMIZE t OUF Earning IPnwari! Financial Guide For 
Middte Ct«B ftm&fSca "&uarant»ed'$7.!i5. Honw Sireppem 
Ejreluaiva, 367 Ctevergie^ P.D Boa lOOSSJ. Neahv^te. IN 
37210 



HOW Te Girt Tfujusanda at Free Grtte Send $395 to: 
A.GJR Enterprise?., f 0 Box 5221: -Saddle Brook NJ 07652 



CATALOG* 



1&90 LEATHER CRAFT CATALOG. 100 pages LMIQMA 
Mjlnrtidn availubte flf genuine Halhers. lute teils, 
sup^iea. FKh todlng, uHlIly, garment toathore. sueoes. 
asdics. Bale, waltet. moccaan lute and more 1 Seed 82.08 
partgr-tidlg to. Tandy Learner Company, Oapt PMI 9 DD. P .0 
Box 2034. Ft worth, TK 76U3 



HOME AUTOMATTOH SYSTEMS ■ Etarprifc artd 
Computer s-ploma lar Bw home ort lha AdH canlu*y Large 
do-rt-ypuspsaM calaleg Irae. Home Automahnn Lahorateftea, 
3277 Fkwweti j^oad. SuttB 3Q0-PM. AJknta, GA 3030^ or 1- 
BUK34T-1S22. 



BUY KMYES, CtiTUEflY ITEMS HVihoMfl Saw UfMo 
to% HLKteS*tectbn .SfldtelKiini Qwirrtwd Fail Sorwpa, 
FFtEE Catalog SmnKr kfeimtein Kni1 9 W^rtH, PO Bda 
W7SO. a^teniilte, TN 37^64 



BOOMERANGS , INC RE MOLE Rpiur^ High^Tw 
toigrti V/Orfd'i Bq*1 FREF CtUOfl BOOMERAHfiiiAN, 
tBOfr 1 N 3rd. Monrgp, LA 712014722 



VIDEOS: Milrtarv history, Joeps. Amn> r rnoffo' Catateo 
51 . W. Vantage s^deo, Bon hi pm. $rww**tte, pa 



LEARN Dun ETCHW& Transtenn mndom. rm^^i 
and g.-'esawers mte worire of art fo* IWi and profit! Eidui™* 
rvwlhoU ■ Fas ' Eaw! I B page cutelog $2 3l*r^ HjI $12.95 
EASTERN ART GLASS, Box 341-M 1 9Q, WyChOh, NJ ^746t 



FREE! Thtt Bftgr PMg- E^yipmiint Catalog dmenboa and 

illuslrales Ihouundi ol eRrripng brand name Ew'rti uhidu4 
prnducie for it re oho to hobbyrel AJao available ki Ihe Free 
V<Jeo Celaiog Mhed with me lalest icwsflonw and aupph*s 
ter ihe v«teo anthuslasl. Oncter enn or erth Wrh#: POHMH 
Camufa Stent &na 6S«, p«pi PM, Cadar Fatte tA 50613^ 
Mil - 1-KB-W-W1- 



VOE08: For enlteoii^^aifta. FREE Catalog Brtgheyaar, 

5TO LoSlBn Arilngtort, TtoAfr 7B01&29GL 



POPULAR MECHANICS PLANS AMD IDEAS CATALOG 

-4*tnd red? at ic tan* on. wurti^ plane tor Khop 

tedlfi, Iteraga hopaai, UMte. lumHum, lojra — \la\ ato&ut 
awrylhing' S*nd S2.DD to: POPULAR MCHAHtCS, P-O, 
BOX 1014, RADIO CITY SUL, HEM VOW. MY 10101. 




SUCK Sft tliWAT ANYONE- 1 *DM3*-m2 iCA H09f- 
B4J ScwnAiaA H 3ft* 77»3, San Jwte. CA »1S<k 



$225 DAILY "CHHOHE PLATINQ" Aurtp Parte. Motorcy 
Llea hMxjiwnaive. easy. (Fi-ea^ i^Tormatlon CJ'iorne F-rUsh, 
Box 22fl5, waktort, Maryland 2D604 

GOVEWJUE#^ SEIffiD iTfira S00 Fnrds Mryr 

»4h Corwrttw Ghqwyv. -3yr0*us GtoiOe £tj #15- 

mi -fiWU EM. 3^002* 



PUT ydu-HM I.r» Hwdrtvw'i Mil. Sell tart Iron 1 yOUffdWh 
AMmy. Legali'ssjetoMe free fMoffmaSkm. Thomas, 2l33 
PQB. Vegas, 8&125 

SAVE ly^jnndt on gaa^Ana, ^anta n aw r the- 200 MPG 
cartKftalorH. ftnd out She sec rate flat haw been doncseywr 
Ipr yeare- Opmpleto hnw to ptani yueprints fhtet (Inw 
flw-1 renal od. Gend $19 95 to- Autolech LabOfModea, 
SLaiion D Box 4421. Hamilton Oil.. Canada UY-4LH. 
Ontarto reaktonia include 0% 9 ate lux. 

13 IT imc ytKF Lin tuy j«tps tor vixur I20C through lire 
US. Dow mutant? Get rhe facte todaf 1 Cat! 1 -T 0 B- 7 A 2 - 1 1 4 * 
Exl. 7133 



VAPOR Curtgmter Triples MPG, Fr** mfprmiriton, HAK. 
f& PV. B^jwimg Gw, MO W.W 

OOYEFMKHr SEOEti VEHlClJES rr-smiiCW Cn^hes. 
Me r deoee. imports now available For Buyer's Guide cak ':- 
m^4l»4HC.V^9fli 



EJRUG RAO SEUUFtEB: Buy Dirt Gm&t Cm, Trutw, 

Van*, Split, Compute**. Write- Saiiuras Sox 43ffiHAT, 

WmdC«vfirta. CA 81781- 



INCREWUE BAROANIS! BUY Og^mrrwnr SvlxadTSur^ 

plus . DMWe, Mflrotdw, Pprathe i. Dnno=LiL-a Trucks, 
BoHta.Varc.Wiac From 8100 AMAZING Be^Orded meeaage 
REVEALS Details E6CQ;i 72T-E9S7 E*t 24*1 



BUY Gqntammtnt srrrtd fi turptoi MphtoN* (rOta $-1«? 
FOrtte Chexyi. 4*4$, ele. For into call ($B2} J-l 051 ®tl 
007 



SOZEDInGcvwnmBTl Narcdica PaKt,!! ArflprtVathlfla . . 
Vine . . loate . . F-j n- ilu -e . . Thousands oiher iiema Sly 
Dirt Cheap - to t Big Profits!' Free mtornwHan 2t6- 

4 53-SflOa Ext. AB33G 

BATTERY - P.Q. &>X W22, Mew 

PHtld**phl*, Ohio 44563 



STAY 3*iw1 end wtHif ywuE cer Irom 

hbiwoftl^ewilfi reii&bM KdytiMih r^rtotocorUrQ*. As *a*n 
UP TV Frw Colalog AQP. P Q. Bax 241i MB 

2tie9& 



SAVE Fw#l. Tnws. P*tam DfPfflngj EiO HO Ftalny. Bu* 

5&52. Ughtfiouta^hL FL 33071 

PROFESSIONALLY FORMULATED CAR POLISH AND 
CLEAMR-^aUSfVE-Amaiing Dwa-6hWd eat 
rwtoPotion kil? Qibdacion dmnar tevmfttaM p«nL Poly- 
nwrTolkj'i p-Arih shi n&si aurlau-aEi with year-* ong hard thta^d 
prahtci ion. Bugs^oad g rime won't atick. ^20366 Two 16 01 
boiees 514J&S Econofray S^» Polymer, 1 Teflon Ptftteft. 
^20356. 320ff botlto$lSK + tt.WftH. Sluaft'a. Boa 1H6. 
Camp Verde. AZ 56322 



SAVE FOflTUNEt C*r *nsurance SECRETS your age"! 
new loto' OUARANTEEDI FREE details, F-agta. Bo^ 367- 
PMi, raining TM 37DB2 

tQ0rtBnu*4>Winwt(Mft^ 
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AUTOMOTIVE 

{Continued Infrfi pnadhj 

SLASH GASOtJNE'CAfl EXPENSES fly SP*L'! ! Over 500 
Imwly Eupgagsiong - 95 lltefcaving tips! FflE£ DETAILS I 
Bnprt, Bo* 566-PVI- 1, Newman, CA 95360 



<iAFtAGE BUOY -artfDsw &ir belore wa-i Un^ue. practical. 

ssm sr. Hwero Bw£b ny mi4 



EASY W>rr YOUR6ELF GUM TO OB Tm »T0 100% 

INCREASE IN HORSEPOWER 10 your lurl t-jotted engirt*' 
For un.de r $400 0D - GudrdillOed Curflp^hi ii'iaCruL^iur'ii- 
catalog SiO.55 Auto 5CS. 7K> We&L iBtSi Street, Urdu. Costa 
Mesa CA dE62? 



CARBURETOR E wiAHC£R. Can double mi-ie^e, ratal* 
lull -pwbj ms &*: G®rtrara*or&. Gatwfbtfkm Guar wised 
t*gte Ftewatoh. i<«MhW72?J 



SEEED«ncT*yrp|u5 whw, Jtnwlry. c^mpiif^. corfiputert. 
hnusm dirt c.haap Fpr NOVEMBER NEW DETAILS rail nny 
L-irtt rso5ieaa-4a?i 



NEW FORMULA »70 tila-a tnulmant inprws* Wet- 
WeelhB’T VlBltMScty. TRANSFORMS WINDSHIELD into Lua- 
trous WATEmREKLLBff Swf»»- fan spray, 1 -MITO- 
SIS Or servi *0 IP KAN, 1» E C7*pnHirt. Bdx Si®, 
Fi*non. QAft^l 



AUTO S4JF t PUES & EQUPMENT 



WATCH REPLICAS! Lp^l 0rKMl W*rrmtfy] 

Emm H*»ehii cm turn wmusa 

ALTE R NATO R-Gath? r a I p r Raiding Btmk P^7 
HtftfUl* EingiftWHrtfl, Qua 3KW4, L» UtQU. WV 

Enow Overhaul kjtS: wholesale catalog 

t& 00 Engine Service Group. Dept. PM, Be* i 3QS3, Lansing, 
All 4001 



EHE&EL PROBLEMS? Troutte^octafe manual tS. 
Orasei Maintenance. P.0 Box 333, Wln&to 0 >-S*iem. N.C. 
£71*2 



HD MORE SUY new Lalltry lor nwer. your dealtr i-^ivet Icll 
unil cost under 140, send 53; fur details. "RtA. Go. . Bax 1071 , 
Baling Green, KV 42102. 

SYPHON HATE no rmro autHtThg: la syphon Syphons 
paotI feqfokfa. Qia i for com pon awls, $9,46 ea * $1,S0©a SiH. 
Sou™. inc-L 50D0A W. Suits 136P, Mqbrns, LA 

7 mm 



ANTIAUTO THEFT DEVICE. F TVS details, 0 S. 
Enterpriaei. iS)1 Hpgft Street N£. Be* 4036, Wftnen. OH 



CDFTVAJfl PARTS - 6000 parts irt 400 pa^d Cilalug - Qm% 
CiWVAiH PARTS Inc .. Sox B. StHllHJfVW, MA -IllTC. (413- 
625 -97 7 5] 



BEAT THE SYSTEM Reduce Mrtmwbte opening coat? 
Send 5ASE. J&fe -Ft. Hansen, 17 Ha^vai^rh(Ye r Prin«<Qfi. 

Jet, hj. fiesao 

IjoDVREPAIR VIDEOS (15 OS Free ELrncrt j-e Cad 
Triangle Prddutftofla i-BOQ-562-8656 




BOLD HHGCAfll Uma^Phairt Any Pr^4r SCi«no« 

GihiIic* 



imTOvicycm Moitwiscooiem^ 
fljppua 



GO KARTS, Minibib.es- ATVa. Kit*, Parts Engine* LfflMBi 
Pnoet Largest Selection. 00 Page Calaiog 1300 
fttfyfKlabls KaH waetei Depl C, i4oe MeMo r Aw„ 
Pffirws¥ite. Qh*P 44^77 

MOreDS^EteeP -c Dare, ParTE,, A0d«i0ne> CalaloglSOO 
Peridmance Speedwiy, ^to Mqmqum, Jaciaorwitte, ffa 
3ZJ10 



CD-KARTS, Order (pr 30n*a*. $2 00 Ipr tia^ahuri O-S.S , 

PD #a, Bui 75-9, Ki'LArirnrig, FA 16201 



WTYON,HANCOJDMG 



HOBBY MELBOPm UltralighS s*f»gra sealer. &mpJNH*d 
^onstructian - Mdtoncycle engine firdcm™ S&ftG. 
FOLVNOVA Dppt PM. Cbrtfc. C*npdP 40L 

2LD. 



«BQH«vU Ar4ta*n«, eiid^rJ, aimpWied puWi^ 
CMiom fcftchurn tl .w Macpy Surtft 241 Bpa J, 

M|AhAtl*n Belch CA g0366 



!0,MO AVUTiON -ads tp> eacf issue o^ 1 Tiade-A-piane 
Planes, pam a^icn^s. services S-J w-cripsions - ;:>j 

TmiSiHJUPSpna. PjQ. 04> *^PM. CWpllM. TN 
®5-57 51544-5137. 



LEARN HANG OUtHNOl BEOnNER SK*US nimpl.hed 
through Gcmpm*PT*t*l ^Huetr-*&*<P pragrAmm^d cpufl*. 
1UW pastel* Ofcrtl ilMSi t 1065 s*wl. Carna^llo. CA 
W1Q- 



i r? KipyiAJi mechanics 



AHAZW AMEFHC4N EAGLE GLIDER- Ma^alic full Jt- 
Span Frw Flight Gtider. High PeHwTTkint^Aulheritic Oelail 
AWESOHEr |Spka|1 poslege OARUDA GLIDERS, &o* 

*61. feh*. Hi 96790, fOflfcr expirw OWFiEKfldre 

M 



(UFIBG4T3 Hovercrall Supplier Gompteted Medela, 
Ptem, Kits, (fh-opflUees, Engmea Calaiog |3Q0. SportscralL 
«Boa 640M4. Meeker CW T4flB 



MSAAnnoPwm 



NASA wn&lenw. -haye. gjffs, ccHlethtihaa. Canilog $2.00 
flefhjndatifle. Cofltector frandB. Box , Dayton. OImo 45409 




HOVEKRAfT Plena M Sizes. Catalog Il OO mbnmt 
Ho^rcrafr, Box S81, G&nlova, Mllnon 61242 



AEROOAB Amflzmg Htfraferttt butL easily xrffch aidiiMfy 
tools LaemfTW#&r engine pewar. Ceinea one man plus 
Hovere, rtn« ton^erd, tMcf^ard. Snlweys aw laintfsnow.'' 

Oonnplffie construction |Am end drochura I11.-9S 
Aer^P^HctS, Box s i; IfrPM OfcMo*i, Nmw Jarrwy (BffW 

HOvEACflAFT plane, 3 to lectio lnro r ma1ldn. $4 irerund- 
atiiej. SiNtiec, Sex « F WA 96272 



RAfniEtt Flying S*MW UttrMJfiN Woi«Hfl Flthirsd 
\n DtrfTJrtientaiy film, "Fpr t# Beyond " purred By 
mry L*Nrt Mower Engine. -Compksi* Fleni. Supply Spuet** 
ana fTwjrto Hwien- 5104)0. ^4 Hotif Rsfetnl Send T*: i4n?& 
Balled. F.O. Box 156 Ml. Silverdate. WA 99363 



DEALERSW Momuhon 51 W PMni m 

IP inppWAfta* S|, fc Terr® ■ nduha 47SOT 
|612) 234^1120 



STEALTH NoYflroratt ?^ns. ^owtive a;eenng. brahes; no 
slkp, apirt 3 S12.Q0 Haw*. 2430 OiFt*h Lene. Qxnatd, GA 
&3P35 



HOVERCRAFT PLANS A PUBLICATIONS CftUog. Al.Dft 
Laneang Aero-Marine. Box 27655. Lansing. M.chlg*n 46900 



CB^ RADIO A HAM EQUIPMENT 



POLiCE^nE SCANNERS- CS* HAM. MARINE 2WAV, 
ANTENNAS. MML BOX 1 222* PM DENVER, CO 90219 



DtRECTORESr 3*cm Scanner Froquancreijl fedenl 
A9*nti M tin. RigC4rt4|dg CRB, Rox W-m C-^tn#tk. NT 
11723- 



CB UODtFICATlOABt Fr H*u*ncm. sr^era. FM. ampi.tiert 
hooks, khi-, rapejr*, ihAgfr-pw^nnsnoe jowisonffl. Catalog 
53- CBg, Bgic 3150^1, Pfioeni*. JgftSW 

SECRET Ci m*mul*, nuachTtfaltoh*, aerwadri— CM*' 
tog 52. Semafl Enterptiee* POB 6189, Cnrpua Chri’Slu TX 
76466-B169 (512*53-2935 



ROBOTS 



ROBOT Pirns. Fnw ROBOT WORKS, Ro* igjg, 

Potor*3b Springs C04QW ’19TB 



ELECTROMCS 



BUCGEDT WIRETAPPED^ 1=whI out (ml J Countermen, 
suntt equipment q4tfttog SI, C4drl ElOcJnJhidS. Box Sfl^P. 
Biytirid.OOgllg 

ELECTftOsK Kilsi Tracking trar^miFters! Voice Dug-jfl- 
erf*! FM- &jgs> Phpnn Oovnjeei Dmeetons' Mon* 1 Cat-alog 
51 m : XA#40« Pettroni**, Bo* 55647, 26B. T*mpe, *2 

n it c oa J 7 



ROOM SURVEILLANCE TELEPHOME 51 76-66, Ptume T#p 
CHMOgilCG LdtAn ENtfrortiC*. 906-Elg^, Mv*Aog46, OK 
74401 - 1 -800-A33-TAPS 



ESPiONAGtHow lo pet hyper-wncitiM* tmWKwio* 
equrfiTnen 1 ! SemJSSCCln: LGS Enfer^n*irs, P-O- Bo* 3^1506. 
Kerwj City, MO 64114 



HAFO-TO-FMJ ELECTROtBCS lor private 
and eet>u nty ^ntoaaidnaia 1 Send 4 atamp* tof catalog Now! 
Humwee, Sox ?9@, -DtemmEinB, NC 2701 J 




FREE Progr™H iBMpc'^Appkw^Corr m^xk^uTRSKSV 
EZFLAEZRA, Bot 5222MJA, San Drtgn, 92135. 



IS YOUR PC A PAPERWEIGHT* A* you ft toWh T Noetf 

yuida*to« (ftfOWIflton. idfiftiT S0M 55-00 to: 
CCrtfltJutar llTtormfljlon SOX ZfiG-PM, SuulFi Wlilk, MA 01077 

BUYING A COWFUTtHl i 'touel y insider reveals all you 
need to know 2Hfl VH6 video shwra you Appfle, IBM Clones. 
M‘*c^uj^i prpdhcl oompo-Tron*, denwnslralton* and w=. 

Cettiar coal *nd ho* ro buy whal*SAl». 

Frtondly Compirtiw^ *471 C.fL 175, Clyde, OH 43H10 

LET’S MAKE MONEY- Stm aro^j-K) the best cpmpyiar 
prognihi tor itito repair ImJuMry and g« u«1rffl*iad proMs 
Nd rme iimenl or exfwlence required Just send f 1 3.00 tor 
disxettfl and dDuinwHMion lo siart CCS Calitorme 
CdnN*H»r SiStMs, S514 Twn#htoti. Lm AiYflte- CA 
SCC32- 



»M Somm*»cTlf Hype Cali Jog Free Nutoc, Son 376, 
Wood*™ CA s«i9t:k™ 



VWVKO 
MOVE CLASSICS 



FREEH 3CX5Q SeMcboPE^r D^imis/Calakig ■ is iRaduncflblat 
ArT, &nx 64PM. K«*jr_ CA 30&5MCG4 



SAfELLiTE-TV 



FREE CsWog ■ Dc-rt-Ypijrieir gave 46“6<K. LowesS 
priew wc*rld wipe Sy^wnst upgrades, peris, air Major 
brands Ifi^pry i™h ar.d ynmotieiL S« YVWN Wt, 20^7 
CdJteg™y, Fergus FftM*. MN 56S37. i60&¥334-6463- 



FREE DETAILS. MSTAU IT YODR6ELFI E*W 1* lOUow 
ineouetrona. ComcAHe *y*tom« and «pgrad*a. HOD. 
Cinemas. Stwwtima, The M<ovie Chennai unoro 1 Orbiwk 
SaflellheConifFiunteaiidnei.Sajf 264-Mi. Bohemia, New Taft 
11T1W3M PtvaneCSIli) 56^12^2 



SATELLITE TV ■ Fra* 5* page catatog rotfrad lo you HtUk^g 
bfcrt prddutU M IqwHfl pH W EATTJAN 60O*7Mt» 



VDGQCVHEfL: YDur Own LowCoM VldwnphvK. 

Op*r*hss Wnhnur option Kn h>dud« Srmfrta Instruc- 

1 tofts. P#flJ Wff 6 Cireyit Board- Only ® (U5.i. 0«M, 
MO - To: CA CflflMk Bo« J32Y H^ir«. N.S-, CfttosSa 
5H4 



STEREO. CASSETTE TAPES, ETC, 



THOUSANDS OF 0LDIESI IMls^lMJl. Hernia find 
4&pm her ^edordi ineludp rpc-k t DAB. pop, and POunhy. 
GHfitog $2.06. Amencar. P-d PQ Bdx 66455. Dopl PM Lea 
A ng&ttt, CA 90056 



SOUND ADVICE - “An Apdip Gpide Tp ‘iW Cw'5 P^r- 
te^rnfln^at ■ , This uniqu* Swlo- Bisgrofl^c tape contain# 26 
■common problem noiaee y34ri e&r tan tn$kt Hay k uft yqor 
ryu'3 tassetto ^et 1 st nsvlhe^pot comiMrifi^i* or ttra 
of ypur own npnsft U^ton Tp Whftt Your Car b Sa^ingl 
Ordt r SOUND ADVICE - #Yt0fQ-CO - $7,96 tod*y Sand 
check to: POPULAR MECHANICS, Bux 1014, Radio City 
Stolon, Ntf* York. Nv lOi^l. 



TV.VDEOSAVHOEOtTMBiT 

NOTICE: USE OF CERT AM FTEHSMT>13 
CLASS JRCATIOW REQUIRES STATION 
AtmiOnZATlOH. 



CABLE TV CONVERTERS BARGAIN* HEADQUARTERS: 
JETOOLO, 3E1TTH, TOOONU4AMUK SCteWlTFtC ATLAN- 
TA, OAK VISJMi^OOO OR«P VOUR6TODAY5 60GW- 

6514 



CABLE TV DESCRAMBLERS, converter n nws. and 
mor* REE 14 pw cuabg TW C*Ml 12062 SW 117 
QBurl, Suite 126 Miami. R_ 33196. 800-442.9^3 



CABLE TV BOXES HEW EQUIPMENT 1 yw warwity 
L^^Fairpi?ce. Free Brttohuto. AGE Prpduda P O Bok &B2. 
Saco, MF 0*079 207-«7^T2fl 



CABLE TV COffVEftEAS. Jarreid. 0ah.5c*hiiric.ALiantic. 
Zepnh arj M*ry Ottwe, "New" MTS Stereo Add-On . 
Mute Vptoron Idanl tor OwnOnJI Vi**, f 

Afflfcc. 1-nO«2fi-782a. B5B Iflc , 4030 Bftftu-DFtue Drive, 
Eagan . MN 551 £2 



CABLE TV CONVERTERS ALL MAJOR BRANDS AVAIL- 
ABLE JERRQLD. EClENTinc ATLANTA ETC. FRIENDLY 
SERVICE. INQUIRIES WELCOME 1 -m-SU-HM VBA-HK- 
EAQ VIDEO, F.0L fSL ELKO. HH. SWSO 



CABLE TV EQWVENT 



|F TOO want sanw of the Pe^l Price* nn Oowertefa, 
Dtndm celt 1-31 >479-8396. We fw JferraMl Stai^aw. 
Trl Mudtr ScrtncJit AKatfLc, Hatnlin. ZerVIh. sn™ Qfik 
Ptonee.r. Firtera tor beeping channels, ai>»o ether equipment 
tnom tma to bme ikiew Vdlume ControJ Co rwertara. 



CAM PE31E ft TRAEBIS—4CITX PLANS 

172 TRAILER PLANS MHOTtfC*, Cm. Cpn^to^ 

I on-tl rprg, Straernl med. aaa ly Txi >lt. Component -Kite. C-are- 
iog S4.0O tWpndabte). Tag-Along. flo« lSlft?, Satodk DR 



BUILD YOUfi OWN - Trave: Trmi.ter - Fife Wfteeier - 
Motorttome - Cirnpe^ ■ FtefcupGwar - Pan* - PHtoroe - Kite ■ 
CMMog II. Gton-L. 5152 Rop«t*n.% Bw 1BWW. 
Beunowrtr, £40am 



































































b&rt% Outboards,, TRAi£Ri £ 
POTS 



BOATftffl&- PLANS - PATTERNS - Plywood - Wood Epoxy 
- Fiberglass - Steel - AkKrHnum - WORLD'S LARGEST 
COMPLETE LM - 677-cr Sa.lbuB.ia - Powerboats ■ Cruteete- 
Sport bwra - fwi3«bo»ts - Hydroplanes - TunneBtoli - 
Runabout - QeqkJboBfcs - Canoes - Keyaks ■ Darias - EKnghlH.- 
Mylrihulla - mm FQfl CATALOG DM fMma.i t&QQi 
intteUtei Sup^lira CMalOg Fit^rglws PfeWtfifi 

foaml-BOOK "Amateur Boaibulldi.Tg , J6 DO 
CLAfttfCRAFT, 16-F Aqtteiartfl, T&na**f«te, MV 1416ft 



EVNRUDfcS - NEW 19H toga uu - Top BtKKfe . . all 
DM MmdUrug: . Scott McCuHJ&ch parts 
EteilrA Marine, 610 Hoad. Lypktodfc, New Ymk 

new 



AUCTION Mte REPOSSESSED, darnoKl of selflwractts. 
W 300 BOATS, YAOTO M *Jh tlm«. Wd $4 /CO per 

rowum* tfct rented c*rbr*d Salon Inc . Cfciclrif ftotd, 

Mendon, Mass. D1756 



LICENSE MY PATENT-launch yaw b oad wfllwul gertmg 
wlwi &**rtngs m wi*r Cc*&r et patent and penult tor ■ one 
Ernde- ' 14* 5und *ddte****tUhr**d tmrftope ft (4,CG to; 
W.D.O.T, 4463 Franc ft Court Alburn. GA 3Q34T 



BOAT PLANS - PATTERNS - JUTS - Hundreds of Pi wan 
designs ■ 7‘flS - ■ JfytfrcfHaneB ■ Canoes - Kayaks - flcwtoata - 
Duoxbom* Porto? - Bn ■ba ft - Sail bo art* - Hmaeboati - 
Sf»iflteh*rt --Qultktoteipte Sfflchwgto*. Trwr»widwje*»^ 
Iriftftl 10ft p?gc WESaCH BOOH - %i£& AJRMNL Includes 
Free "Boatbuilding Supples catalog Book 312 page 
BOATBULDWG WTH PLYWOOD. NEW frd GdHnn Ord* 
&&.W. GLEN-1, 91 H Rosecrw^, Bos IHURMZA, 
BoUflHW, CAM7DB. 



ATf*£ 7 K EOLJPMENTAWKkOir 
BUUMG COURSES 



BflWEft, More Powedu: Muscles - fBeifer'i Fte* Boukltrt 
UnivamaJ. Sot 68A4A Detroit lAtcmgan 46540 



SAVE on Budytouddmg SuppterneriteF Fmo Cauiog' 
Wltmiri*. Bo« £0?£F. Reding, PA l&Mfl 



KUNG-FU -Fre» Ltsauni Send *1 .DO fbf Pcrtteflte McLiaa. 
Box 175*. Dipt ^MBOA, H&iKMUlu, HewfiJfc 96606 



BOOT W4LMNG ENCYCuMOfA video demonstrates 40 
differ^m oieroisw tergeiedfa* tbe development an<f CehnL 
tton of specie muwie gfoutp* (VHS) £ib96, Ce*d*r 
Marketing. 1 14 Wtifoe Dn«e. Johrwtown, PA IS^ftS 



BUILD MU^LE FAST. ij»e Ul rtrpntfther. towr bacH. ! 
■GOftlpterte Pnje wfEr^hl wprk&y! by bOdYbuiMtefl CharnfM*. 

■'MH^-tes the Video " Ka.DP Td’:y or BETA I %ng Ppfl 
F^wajitipr^, P.O. e&x 3501, Van Muy$, CA 91407. 



ffORING GOODS AM) EGU’NBtfT 



Survival knife i&£. tt*im*H naii 

blade witn ahealb, oompasa. nwr» 5-iA 9S. i .WjE., P Q Box 
I W. dma»d. OH 441^743* 



GWS, DECQWw NUWTWG 



BE EM AM SUPER POWER ADULT AJHQUNS. Fin# lirfr- 
a?ms F guaraniaed beat pricsa lw me vary UnasL LfnaxceileO 
power ype but more iratpcrfanrtjy: unequalled accu rat>. 

trtggfii fltfkKk pwn^rahip prld^ 

Mias- 106 pft9*Ud* AiFflun Gijidfe^rflAnSi BkfwT^OP *40 
1*r e**s m^l. 34413-PMC Anwty. S^nta R04A 

CUff. 95403. |70?J57fl-7900 {£4 hnurt’i 



ETCHES* MOTORS 



BUT WMOLEfiALEl 1U PAGE ftALWTRATED CAT ALGG 
OF REPAIR PARTS FOR POWER AMD NON-POWER OUT^ 
DOOft EflWJPil&fT. Parts ior Small Engine* Lawn a«r 
■Garden Equipment, Cnainw^s. Kart* Mirvbikes, ^Mora 
Intau4c4 Uenv*!* Spt*d^ T cwNl A»a«4« 

&#nd *4.«J B^Kyi'Flfla, PO. Sex *5331, P. 

SftWVlS* UA«W 



WANTED - DETROIT HESEL 14* AND flJL NJECTOR 
CORES, Catt Pop« Hunter [800)331-4234 



PROTECT VOOR INVESTMENT. £fer Lplroraapry *n*fyiW 
yojrnwof'tffll wdawtlUwnM intiH^limgirtti^ir 
Analyse Kit 5i? » Detaile$20Q. Engine uu, P.O Sex 472* 
Spokane. WA 95202 



TCXXS FOR SALE 



BOLT?, SCREWS, TOOLS, WHOLESALE, OWECT.Gui/ 
**«*d. C.ii*teQ 51 .£»|R*fMrt*abte>. tun^ldt. 44, Pon 
66. Bllltol. Wi&consjn 53104 



UPHDUTERV SEWHG AAMHMS 



UPHOLSTE RY Sowing Ma?hi™ vatu Walk^t Fvtf , Cm- 
ready t? v$4iu«nIy'sa4SM, Thdrtpwn M^l PW^d- 
AVAILABLE FROM YOUR LOCAL DEALER, Dr dltfor epr4htt 
■IMaarer Charga-Viaj. Dacbo Mtg In*. F.O. Bt« 12113, 
Lubbock. Texag msS-^orte UBdGT53-7T7* 



AIAOHHETTT, TOOLS A SUFPLES 



SMALL FOUNDRY FgrrwSfc. SuppUK Fto* limtUPft. 
Pr-r#w*4 PitthKte, 37* Sfiutti Ttti ArtfluiL Rstwnix. AriMfis 
S6W1 



LATHES, Mins, Terte, New catalog £l Oft Bta n oge. Box 
535V, HuiTtCan*. WV 2652S 30^=5*2^538. 



STEEL ASiaftilnUrtK Brass— ?b|a*1„ Oar. Shi5$i Supf^kp*. 
Plane Write. CEI, RR1 Dot IS* CanwrDH, IL 51423. 



BANDSAW BLADES, A fry Size, f«* MmlumL King $M>. 
EW1 TWowalw Dnv*. NoifciN, Vlngifwa KKde 



LATHES-HOUSTWAL'HOBBY FROM £25,00, METALS, 
SUPPLIES. LARGE CATALOG £3-00. CAMPBELL TOOLS 
MTH YEAR. J10M SELMA RD-. SPWWEL0, OH» 
456415. 141U224W. 



r METAL Citing UlhH f1K» Tjliff, 1504ft Pmtgr. 
industry. C* 91T46 



NAME BRAND TOOLS BELOW WHOLESALE! 5K, C hjn- 
nw i 5 &k. MflKira. ate; Cloeesula overruns ak®! Catnip D 00 
CraHindnb^; wr^iesaWTool, Box TlfrP, Jartwp. Mi *94K 

APtXJt ■Qufll.ry' T»**- OtWOO 

a-teCktfy'a, BOX 24042-P OnytDn, Qnio 45424. 



PORTABLE pockert ioktermg- swn: can be carped ar^a 
ue«t anvwbam wrtboul eiec^ridtv. $MPS. Vartetj- Pte* 
ErrtBq3 r tMs.. Irc., H Willard Aveni*. Momrt Verruan, New 
Vo* 10SK+ 



PRO TOOL Bags, n»v^iuiy £*nm. wm*: Taniuip 
Hsl ae. 234 Sun wood, ShalhM, CT 06404. 



CUT STVROFOAMuaing km w- w cutter Free inform H khi 
R ieo* 14fi1 SW K A i*.. Mtom i, Flflri^ 331&6 



HYDRAULIC dwign secrete. 5pMl H icationa date bock 
13 00. Wanglef, 2S1J2 Herodas. CvMwrllla, UN 4 7711 

LUMBERJACK ebam saw saw-niH-s- power-teed. Brown 
engInsajffWifli, Box 4ft. West Point, CAfl*255 

NAIL SET iLO-unlei^iiiKer!- no maahed finpere. 54.S5 i MA 
VISA) 5hT*efflY, London, Art. 72347 

BENCH DRILL PRESS RW-DQ. Fft# *p+*4t, W thgc*. 
warranty. 5KM, Bos 20D5S, K*tear, DR 97307 



ENERGYMrMG 



FREE ENERGY i FuaBaea Motsra and tieneratora. H4A 
Rf P. BowUng Green, MG 63354 

' 5UHUKE RADIANT CQMF0HT 'tor 3 HntVI»ur, 
ENERJOY HEATUODDLE? fa* W r Sny^?*, CT 0047$ 

HOW TO cul iu*! by bU* witn in.ir*-R«ar 42 pages £4.ft5 
toieufTWF IFIssfsijsr^wi. Bok 21-fil 3-Pftrt, San LaKe City. Utah 
341 2i 



PERPETUAL moti m* puEZte Schqjd-I ExCilHng R*pprt |1 
SOURCE. Bex 5S6. Mdflcn. WA 96356. 



WOOD FURNACE AND KHLEfl OWNERS: k^teir ikna 
lawlng. effudsfirt, igKutirtig dnsfl to J^er cgfrt^ 

txw air mn. De^aned ple^s. Slft.00. G.H. Deaipn. Bo* *22 g. 
Escanab*. Mi 4582"^ 



SOLAR & ALTERNATE ENBTGT 



SOLAR, HYDRO-ELECTRIC, WIND POWER *Quipni*ni: 
CATALOG. S3 00. U.S. 56 00 Idteign, WESCO, Ban 938, 
Red*ay. CA 96560 



SOLAR ELECTRIC SYSTEMS I Fhin^s, tquiptnwiL feffks- 
f-e* C*tU«l SUN POWER - TEXAS, PQ0 ?7ftS, Fp*apoH. 
Texas 77541 ij«9i 53ft*3» 

ELECTRICAL device produces enaryy I4fi* yeanl Plane 
S' 0.00 kinca,d LflEcratones. Bum. bftlE. Sparka. Nevada 
$9*52 



SOLAR parMla yQu build Send a:i M-np Solar Sensmr. 
Ift909 Granada HUa, CAST 344 

Wl«> GENERATOR. Sfrwi. tej ifl ycurttH CampliriET^ani 
S H 2.95. Olher ^lurta iwaiteblt WuraJ Pawnr, i5-2AGo^^ih 
CL. NapenHifr, IL 60540 

SAWDUST FVtEWQOD -Make .wjwr corr.prii^ndNiwid^l 
lor SSOCYoard Irdp. A plane 5E 95 - PB.£., ROS S*t m 
CtarHc Summit PA 1B411 



HYDROGEN FUEL GENERATOR i « W^sr and Ssfsx 
Celt- PMina und Kl £15.01 Prsirm PtnmT, E^dk 0-291, 
£dmonbflm, Albarta, 76H 2 WG, -Canada* 



HOME CRAFTSMAN 



OVER 10Q0 WOODCRAFT PATTERNS 1 C a4SL?g ftf tun. 
pipfltit* designs PUra Sampte Pattern B-Oft ACCENTS 
^BP-iat, SBX 7307, (kmlc, NH 00367 



PINBALL mscblne swl eirtwimtic. make yswr own Full 
Bid BPK 35* mm B#y. Marin POP 7Hft Canada 

MAKE WOODEN TOYS, wtiwiigigB, door baqpe. drilf- 
tKjy**a. docks, muiic dentes, w^raer irifiT4iiwrti, ^reHa, 
lurniiurn wWl aur plpne kn 5 . fuppliH-Catelog )i 00-(6U| 
4ft4-438Khvry Ti« Tepj*. WfAemhi. 0W* W1MWS. 



WOODCRAFT PATTERNS WltthfliH* WbhlRft WeHa. &rd 
Hgiteea, Fe*d*te. Rying Qvci, Ph**s*m eMtfexi# 

CatN^ *1.00. 11840 US, 27 NcHh, DtfArrft. 

Mitshiflifl 49820 

FAYOArtt WOOQ TOYS, Parterm, Parti, Wbeeb, Caukig 
8180. Toya and Joy* 6B3H, Lyndan. Wfctb. 96364 

NEW1 QUAD AMAZING LIQUID PET ON EnGHE Irwn 
pip* fitting* fiesv P*™. Free <nfofm*Jtoti 4BOO, Box 306- 
M1. $*mlnj|rY, MS 3W9 

BIRD HOU8&FEEDCR COMBMATION. Covered brtdge 
peftem. ccmpw® i»nfrwS«i, £6.0 ft ti#d Houw, i . Box 

1W>, TWrtt*. FL 3S6W 

“GnUNG STARTED WffH PYt P« HJnVTllRE.- 1 

Ceeeil, Box 208, TewkEtxny, MA DIB76 

LEARN Ptfnu Tuning nl horns with cnmplote "Tun*rA, 

Long Video CWW" Write P.O. Box 1501. Pukdh. GA 
30136 



STEAM ENGINE KJTS power modeta at safvinga to ybui 
Iatera^Mm. P^4 Rew*rcii inc. . Dwt 7, 4H0 NMea Hrtl 
Rd.. Wd'avillH, kV UA96 



DK3TAL READOUT PLANS ; Larthe. mteing maic^rw, r ®ta- 
r* :abse. $16.35 Dtgrtech, P.Q. Box 3151 Lite Cn*M. NM 
£60053153. 



SPACE-SAVING HtCRQWAVB WAJU. SHEU. size ttfap! 
am 10 nutrtiiitet*. Protesswanal: dm&wa. *nsf pim, £3 06 
MteniC* D«iflna, RCa. 1. Buk nfl7A, calunwt . Ml 4ftft13 

QOMPLITEHEED Ptens Fqf Cabinet! And ttonw Protects, 
Sample wrtn catalog, i5ftd. Shearer, -HMD Last Kellogg 
Sun i? lft3, WiEfuta, KS 67^16 

UQCOMDTTVC To, Box ptm ^ fc oa BwK 4 W 00 dP#kt 
P.O. BdX 2456. LPdi. CA 9624C 



BULD YOUR OWN WATERS ED AND SAVE. Send *2.00 
ffm 1 irnmpifite *4^ F-me plan set, Woodina-^ Wafterbed 

Cmtctett. *5 fckfcflrtel Pfc . Albany, M¥ iJWft 



100 FULL S4£E WOODCRAFT PATER NS: Ytadmills. End 
M&v» Tpyk Elt. 14 50. Cetetog teww £ SO. iteyea Pafle™ 
6C WIIlQw Slte*L Wuburn RAA 01861 



FULL-BOB PftQFtraQNAL PLANS CmtoQ SSOO. 

200 ptene lor building: fin* Fuarnldm*. Fti-mrte**- 0«.ign3. fine, . 
CP-90, 1*27 Elrrdalo Art., Gtanvidw. IL 60QM 



BUILD 1 -hp mdllQ AIR COMPRESSOR Maxi mm pr*s- 
iura tg5 PSJ. Swt ter Plan PC*T7i7 + ».»te POPULAR 
MECHANICS, B*k 1014, R«Jin City 54a., He* YprL NY 
10101 



UJ tewua i ■ h -L jp^im ■ ^ 

WQOO. WOOuwOBiaNG 



WWTE tor fur damp lite^Eute CoH O amp. 33 ^ St 
B-atuvia, N.Y 14020 



ftANtftlBW n H PT?OJCCT^ 



A-FRAME ilcor ptena-elevfliioni-pictonflt rtewt-7 sheets 
»nd sert-addieesad-eiamped enitelopa A £4.DQ to. W.D.Q_A., 
*483 M Cowrt, Ui&wn, GA 302*? 

DOSTUM HOME BLUEPRINTS. CompulBr u^(M,rfllfr draw 
J ngs Preliminary set irom 6t ber square lod. Ml sets from 
i &* Send ymir-xHeton tor tree eeiunart* CC4, 2^1-C Lorwirae 
Court. CNryonn*. WY ®£00ft 



DOWS 



BUILD A Wnidpibbr HrttW Bui Id A Beautite^ Dome ir Send- 
*Sj0a-riUBtnfead CaUtoq ENERGY STRUCTURES. £33 
WUHHI, 5C. Paul. MN 55106. 1400-334*6144 



PLASTICS 



CASTCUTE Liquid Ftaettos. Crysal c«ar, colors. For 
casting, embedding, coaung, Nber-glas&ing, r^&jrmg and* 
repnciduc-ing iwiin our Mold Mah «no Suppite* Ceiak^ 32.DQ 
CASTOOTE, tsepe. -$0AiRM to 391 Wcwdstw*. It, 6G?§B 



DOTYDURSBF 



WED'S instiiftriLirmi IbkSS, CsJrti purer safLwn.na on eteclrk- 
eelitttring, cftipeniry. ptumblng, welding -ale., FfH:E CATA- 
LOGS, AAY1M. 135-PM Enginwnnq Cente'. Attwns. &A 
306Q2. ^-^50-?Je-4 Q&9 

INSTALL YOUR OWN IN GROUND SWHMBMO^FOOL ter 

*ftbQteA±$1j6&5jOD. Ch04wiCk Ptiiilfi, HL. ^2£ ChmwlClf. PA 
15024. 412-27V6400 

OARAGE DOOR OPENERS - RadiU Cbnl^UteJ - Buy 
Fadbry Owect - 'faqxiaafHJB h UAe - Free &r& ebura - Easy 
HciiT»euwrww I nulla lion ■ Shipments By UPS Or PP. 
Helpmate EqmjwWn.1 CompARy. i&50 F.xe3 Empire A-rfntm. 
BenbCal Harbor, Ml *002? 



ELECTROPLATING. Comptete TfcHbopfe ElecSrpplite 
Me;rflita.Tf£n:nelHllics. £14 95. DHdib Frte T^dfslX. Palin 
Bay. FL 32906 hD095 

RECYCLE TOUR MOTOft CHL flans 1*00 Ta; ^otec. 
hQS 3j_4ja_. Sallsthiry, NC _ai4Mj42 

fCortEmifd on n1 pageft 
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PO IT YOURSELF 

MODULAR BOOKCASE po?1MMe easy lb build plane t? 
WSdwlgnra. m 3 Wichita KS ™ 

LOCK F™ KSWWPilAHLlAL^^ O^te^WUr^.Et^ 
6993, LaJ&Ua CA 92038 

J*I79 CATALOGS CWtIOflV fetid*. SfeifW for mjr- 
tNrfl 1 15 95' Catarog*. Bo* U107AA. Jack*:* U5 39236 

CUSTOMIZE CLOSETS Ter you i-sul^ lt pruhL 13 
MTFinjj Omaris Step by slep- Hiustfated Si 2 95 

Cu=tomirtrr, Blu 37»1 Qmtm, Natfask-a 6313? 



ADVANCE WAflMWJtSc^rc IhtoffrfM Perfutl dtviOe tor 
wltowifr* d*£k*. poreftes, <sri ihJtkSiogs 1 REUSABLE! Sinv- 
pb rietcnpli'jTa plftni. photo pOy* ' A^EIMLE TWO P SELL 
ONEl Paya tor plans' HOitO, EJ 1 Smith. 70S 1 Gihtan Aw . 
QHIon, NJ 0»13. 



SPRINKLER fysflamB Complete pfenning and InrttBaHwi 
guide. $9 9£ LjwnMi, P.0 Box, *4494, Shrwpen, 
Louisi-ane 71 1 



WHOLESALE r-um»cw.„ twderi. a hr ■sondlHone**. aw* mp 

hyd/rafcc wd dueling fLfpjHbs. how to - 

layout lfeip*h!pp«3 anywhere. entail 13.09 R££ Syeiffne. 
F.O Bw «95 l Winctw#*. GA 9BW- 

■pNEriUJUHG Easy froi&crion TV F'fena $4 DO Denver 

Fhiftfi, Sfltjf 432, &wn Sfit-rwlaffi, Kentucky *0729 

LEATHER RECQNDniQNE Ft LEATHER - ' RECDNDL 
TOHOLLEATWR RECONDfmObER. THE BEST LEATH 
EH RESTORER « THE WORLD. $2D. Oh FOR ALL LEATHER 1 
PRODUCTS. JCM, 4NC., BOX HH323, CHICAGO, ILL WSffl. 
■DEPT. A 



HEATPUMP t AC Helptol lip*, prtwnt ttwfly problems 
(4-OCL T0R, P.Q. Ba* t075, Ddyfe&IOwf-. PA 1B90I 



ARROWHEAD Making r*m^Lun $1,D&. VMS V*li™ 
$»,93* r Stripping 1350 USA Only Ommm Cnlfc. to* ; 
»1&U, CVrttrtl P*iril, OR 975D2 



29£0Q Calaloga Lrsfed Sources tor Anyftdngi S5.9&. 
Directory. to* SfljflS*! Al'anta. G«urgto 30314 | 

NEW TECHNKHJE SHARPEN DRILL BT TS ^toiy nnd 

protoeeJwwIly in seconds witfrijui jhjx, Htow to fetokbl S3. W>. 
SL0 Inc. RniJtn 1 Baa 9l. PtaHn' MduiIL. PA 15450 

UONfTOfl Inrnena boater mamctonil wdeos* tosts-lla 

tUMl, maintenance. HfflCS 00 mipyqw pto* Specify 1 bJb 

model VMS, $24 » f »Q0 thitfxA®. WdtML P.Q. 

to* ». OntakL Pa. 1SW9 

BUILD A 2DQ0 WATT 150 AMP GHHATOH %wiEl& U iM 

tor uf^er |7& .CO. $A£E * $9.9 5 to: TFT. 3SB5E 

SSR St E„ PUmtffcb. CA W5W 

PROJECTIOH TV . CWPWA your TV lo project T loot 
piclurQ . . . tBsy ! Hoeulbi ccrTpa^abie lo S2.MW pandora 
PLANS AMO r LENS 1W » . Profof^aJ 
nvaiLmbb luSbJfwd OiirW^ Fr« UACFKXOfcU., 
tSSE Wsirt SHr«!, WeshingtoP R*PrtJyN*ftto ■ 

tflB'TT CrsdSfloi^f BrdM 2*Vt5IS. |Z1 5t 73H-3ff7ft. 

SAVE kKMET on tM!ly Mito repair Afid mejntoance Fully 
illuiiraled 3fi0 page 5 l .Ss shows you how. ft must have far 
wrlctwf *nport GUAHANTEEP. S1&Q0- in^ustria^ 
^^,^7 43 ^ TiM P LM-erCity. UT#41?t 

T-SHIRT imprinlinrj nakeypyr Owrtiron pn Irtrttfth wrth 
eny pi flin papei LCipjiar. $29.96 kit inductor evef^hing you 
bead tor ran hastes* Worsok " -BOO-33 ? -9696 



AmXflW^flKW 



BTJUHED GLASS SUPPLIES: EXCITING SUPER 

CATALGQ-PM El. EH. CORAH-SHOLE5 INDUSTRIE^ 509 E. 

SECOND. BOSTON. MA i flm. 

“QeTTiNO Slanted In 5 tuned ^lasa St.OO. Wtii^lefTwre. 
Sox a^ST. Hjnpyw, Mbm 

CLOCK niavfffineeia. oompoFwnts. piefi* epoxy. Tc^l a?i^ 
arf prinls, shinier pegs, louch lonee. 4»r h»qi njppHn, 
ftibb clocks krid»£A. |r*htbr ir$ tNncill - pwir 1 Itwftjt! 

Whnto&ab cauikjg $3.00 (Mdlbad). Sleebar, p.o s to. 4&3-P. 
Andoibf. NJ 07021 -04^ 



CAtmXMNG, CO M M OI OAL ARTS, 

StGNrVUMTMG 



CAFTTOOKIo? Fun and Money! 1 ' Frtfifl flemdetl^i Carimina. 
BCJ( «ei*JL Detroit, MldUgwi 48240 



HOOCUy MOimjJ^PUEJ 

BRASS rod, irj-ti rg i'ietf1=. screws. X-ACto tools. Small 
qderrhliea, ?r« caiatog Eewidk. OepL 754 230 Wooda La#w. 
Somerdaie. n j. DS 083 

' - FAK*iATlHC LIVE STtAU MODE L9 i '' 

|J WVLESCO A HAMOCT hna KITS OR ASSEIHLED. Cw 

100-Tr*ine. T redone, Marine. Can, Trucka, Stillnwy En- 
girUHi nfi^l Ac&mor*m SlUfin-^g l^irg^ 34-p*^* l^tor^ 
CKiatog $5.95 PblUndabb. Selea. Pena. Swvle-a LARGE 
DtSGOUHTi. Dteniond EnfwprJies. Dept. PWa. &os S37. 
Alrnawma bay, NTMaKJ' PHONE: ifltSj *7fr1_T7i 

1 14 POPULAR MECHANICS 



RRlNfli Cannon Model ? i*^. Catalog $2.D0 l Green-PM 1 D 
Hoi: K2L Shtf mv. Fi 



BONUS ohera. wooden ship kJItv, N>t*y tools 1 wwih 
C atalog 12 W Spectra HoPby A Scienoe M21. 29532 LoH 
L ivrinin. Ml 40t^i 



SCALE acting modab cranee. tmwvr mnofs. etc. 
Brodiure 1200 retjndabb Sud Kahn. 1309 Avon Albn 
toad. MU Vtemon, WA «J73 



MASKmiCXiJOKESl 

VDvmjDausM 



FREEt WQritfl Leading Nq^ty CH1»g W 
Trlcfca, SdesiMss. S^la HnbWea. Johnson-Snuih, F-01, 
Bradenton fl 34206-5500 



FREE CATALOG: Venl 1 iloquarr. Magic Cleaning Pup- 
petry, BeJtaunfcig! Supplies, i-fcal-dtuon. Eniertau: Succwut.- 
Hrfty, frolfliabty' Maher Sox 40D-PM, URIerten. Golorado 
«1». 



FHEECaralog TrcKi, Punier Jofcee W^ler'aWondeev 
Dept, pm i -90. OHkdae. CT q@37D 

PROf ESStOHAL U*gicl N# CWtogL W 1.W Trick, 
and Book*. $4.50 Hank L« ! a M*git Factory, Dt^. PMi i35 
Uncdn SbBeL toetonu MA 0211 1. 



LlAoiHfr# A jMf ■ ■ pf ■ ■■ ' ■■ ■■ 

HOBBIES- & ffal Efc TWJHI 



HUTARY Medals CBlaiogue $1.00. Subsenyiidn VeMy 
i 16^?0. Vernon, toi FStoPW, Wikdonw, CA 92396-1560 

CLASSIC tar, sel di ft each tMut 2 V Ipng, hand pt|k^pr| 
m iflail ntetel antf ii^i smp^ct i^ttaip. S546 Shrp^tjg, 
handli 'ig and •. l- • a n ca — * -IS 95 plus $2 40— swd -11 7 90 
plus. $3 60 New Yci-s. Stale leitaents add i*s F «* 
Garatog Ho1tmar> Entaip^ses. KCR Box 3, ftotiw 43, 
Slepfwntown. N.Y. Ui€6 

THAIH EHTHUBULSTSI Wfciden Trton Wtlblle Aulh*nilC 
< Suuftd Send $5 W plus IT 50 poarage to: Whiade. P O. Bux 
l*092 = Meron. G4 3ta03*4Q«f 




MESSAGE Flags (Openi (Wefcome* (S^toi (USA> (Ganedij 
J >: 5 td jgh durable petyeeter, bng v. ladep iddi -sotore, $9.96 
postofliri Jflckman Tiedlng Pvst. 6dx 296. JacSman. Wa^ 
■04SAS Oeeier Inquinsa Invited. 

FREE FLAG CATALOG! US. hitiortcN, InkewbonaL W 
DuLKd- Custom hags banners. Flagpolea acnesftun«n. 
Browse |V Buy Bex 504-PS, Bohemia N.V 11715-HS34. 



dccauu embums, mmm 



CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS. 

Free CetalogiOirotes Rush Sketch Stadn 6lP3&na, N Y.C. 

10014 <21^929-2293 



JWTKMJES, RBJCL KHAN GOODS* 

Qiaos 



RESTORING AftHeue Fumiaur* f\rmk nm LSAEE Key 
EMtttflMt, Oept pm A, P.Q. toi 1306. SuCjutoniBh, WA 
B8392 



FREE Lhsa :g ^iHgus »0» ln*#n Art^ds. 

SpM^, POM. 50.000 *i.r™JA A nd F«*il*. CKh» Trying, 

Bnx 669. Murfieeeburo, Ajxarsas 71956. 



nAMPCOUKTMG 



Hi YEARS OW rrftoen differs^ United Blalw. vw fifty 
ywarg. Qld r 25ti «qh efipag^ix. Jp«dtn. Bgi C1i-P. 
Rdc-cIIc t*:w York 10S&4 



FREE Gitt WHfh Fm* Purchase U S Approves 4hd Wam 
Servica. tor HefidLng: Bie Stemp touhqiw. PQ. 
0g^ 4H. Meritor.. NJ. <JI7W 

FREE 1 Big Cetobg - Worn edition Pst-ing thou&anda of 
berggns ci WcHdwide sia-Tips. packets etoj t»b. and actes- 
Mhee Free- when *equ*¥!lng alemps on approver &uy whal 
ytju IiLh! R^grh Biiahoa .jAm«tovin %imp GOmpedy. Dec 1 ,! 
El DPM. Jamestown, NY 147D1. 

205 untried foreign Xttonpd 36e Appru^m. Wtore Boh 
999-H6, Dunes n. FL 34597 



FREE1 My^ery Sdbtlton With^sprpmb Spwfrftwi. 5GS3 
Mediaun, SRgkW. WA 99^06 

SURPRISE U T5 Dominant grain* 1 miifijr* ■ (I.Aj No ap 
(KfflVlIi H0%. PQ. Bd« 35067, St Lfltite, MOSJ131 

LF.S. 5 CbhlnwmcraLrve plate bluDkfl or 30 mini tUnrnwnP- 
-elm-Ers I LOO! Approval Gordon Davi&on. Nokomia. FL 
142?4 _ 

PREE 5»npb plus catalog- Jeltosie*. MD MiddlelMft. 
WMft. Blaorr linld. Ml 49033 

50t4FFEREP4tOldy.S belween 195 1 and s*S9 ■ *1 .05 Ed 
flwrt L «fl 5 hfpj trd. Man^^ Ohry 44EKr7 __ 

OLD U-S- sUmp* gn npprgvM. Shtfmen. 6w 1$3M*£ 
Philadelphia, PA 1911T 

FREE! Surpri** Cdli*C4i4n with approve*. Go^id, gge 
750 f 21. Pfrialuna. CA 9*975 



ONE! Twol Ttvee! Cthi Biaunp Approvals, FHegardlaaa 
Calaflog Ktoster, 41#4 52nd flL r San Diego. CA 92106 



BARGAIN l»Worid-Xri* 5lampra 35* Qublry Apprm-a^. 
R. Parker Box 143, Wfctl BnooMWd. MA 01586 



-INVERTED ERROR" - 100 Diftorwvi United Sate*. 60p 
wito approvals Luray, PQ Box 706§, Silver SprSnf, M0 
2CS07 



FREE U S Mini prctorlM eel compleie Mint approvals 

mclgdito Hilctohra-5 4tf Jr SNito C^n^, C*l^r™* 



4 FOREIGN Sets Kte Rexiues^ npyirovab R G Saaw.. tox 

dannic* NY. 11431 



WEE SOCanadiw sIbtopb with approval jeguen. OMner's,. 
FQ Bps MS7. S*n Mileo. CeSifemie 94*CS 



iH%ii wenduxjde peckrt. f^wiy appigyaie Fnoehltoh, Boir 
177 DA Pin* RN*r WfcL S4f© 



FR^Ei u,S. alampe wkh epprovists Bama Slamps. Box: 

M&LP Mgbito. At 3«9, 



ISRAEL Diitorenroe Approvals bam Chaien. ttox 606 
D*ir*y Seach. Ftot^da 33444 



UMTED HATK3NS, $ Mint f*t=, 26< Cnmella, PQB 
15QW, Ldi(e Placid, fksrida. 33162 



APPROVALS try d*rfry • dnVf #*CWftA ! 71$. 

S SirtoMPt!. UNtoCto, IL * 1936- 



TAP she album print program tor tfi44 PC 1^ 96 Demo 
0^ 5S.G9 TAP., P.0 Bex 5^1 Seton. Wl IM11 



WORLD WIDE ST AMPS an approval CtwMMKA Stamps, 
66 MoeitolaMr Ave , Qutncy. Mas* G2l?i 

WORLD WcSSe S’liTipt: nbuhtKj to bciake jpprn^a! 2* 
and up TRUST STAMP COMPANY. PC. Son lOfrP 
Jamaica, NY. 11434, 



PLAVS^ SONGt MAMJSCmPTS 



POEMS, Sons* WArtW. Fi** RKOrdihg Public -nj 
□ ■uedw^y Mueic Praducliuns. Bux 7435PM. Baro^Dta. FL 
33573 



FREE BONaWRlTHIQ SUCCESS BOOK! Tbp Rece-di, 
Ge« 23£05l*M.. Nasbviiie. TN 37202 



MUSK INTTRUCTlOm & ^STmiWCNTS 



EZ PIANO third lind*f. ^lid^g temtlote Major rtHnoc, 
oeventfi. Tfanaptoshtona, invBvetcjns. IrisdruttS-syra Send 
16 ® . ¥*Bs?braoK indushie*. P.O to* 94, BuirwJ , WC 27509- 
0094 



INTERN A TIONAt. YW3UH GWMT, tonewood, tODfli, 

serfs, ■Elhnge. r-ases, Inslrunwna, 

bew*. Viulto, guher kit*. Ceialug $1.00. Q*pt PM, 40P6 W 
Btilwddfr.e Ave , BalLinore. MO 21215 



VIOLIN. OlHTAH, etc., making maienait. ecsessonas. 
bsraAs. Oatetog. Si 00 iritimaiion .31 Luthters Supply, Box 
SSO»7,ToIm-OKT41M 



ACCOR DKWITpp Rr^ndx. OfSfdPvPx. Buy Diratl T^emorv 
dous Diicouftls Tr*dt«, 1 hitepied Free ©roclue* PM, 
Ateordloft-O-Raim, 15 West i9^h Street. Nbw YorL HY 
lttlT. PhwwSlM? S«M 



PUWOS, PLAYER PUMP ORGANS. end Repaid 

CAMlOg -Crf "HOw^Tg"- Book*.. ]£,00 {wtondifaML VmM 
Pttrn, VchLhI 11, Nif* Y (Pf* 13S50 



ACCORDKM4S, CONCERTINA^ Button tiuAw, now, useXj. 
repei re, iradH, ctedM tardA Ca*UgltoM, Bgx 403. Wjrrcn. 
Ml 48S90 Catalog* 313-755-KJ&0 — «XK3£5-ie32 



INSTRUMErlT =Klte- fluiiid Apfalectissn aanto l^anwinered 
duictmerfs, banjos, nw^toiina , even hat pi. harp«4efx&*da. 
Fnm Carxigg Plrf Hughos. +419 W^ft Colip^ Denver, CO 
BQ2D4 



PLAY Guitar Fast. Any slyto W.-he. Guitar. Bax 350, 

ENvowJ.NJ.Um 



LEARWed piay«piBhb Vietoa bourse Whto: P.O Be* 1S61, 
(Mu*. GA »136 



PLAY GUTTARI Gf Pa-jc mslruclian ■ srgng book plun 
chord Under aito toner. SB Cardinal GlI'h. 306 Wem 
Johnson, Cary. wC 2751 3 



EARN OYIER TWENTY DOLLARS AN HOUR tuehing hiM 

1 9 easy guita? tht*rd| Sft .a 9|?*ciAl way SP IlV I Y* wnwd Ejwpr 
$147,000. mtovmflliuri Ire*. Rrtoy PW**. £51 M Margutnhi 
Parkway, Suite 522. -MiBsro^ Vieio, CA 9M92 




POWER FOR YOU Two Step Method. Clear Conewt 
"Have Whad You Say S* 96 DynaHE. ^31 CaiwfMW S9®a1. 
Af?hur, Ormrig^ Gar^toa WO S AO 



ICMiUtoMd on w 1 faF) 





































WHMVOVEHDfT 

ffter* HPd frpw WHgW MM) 

ATTRACT WHEN N*w ™i Km-r Snrp V Grand 
Interpnsm 8c* ?S4 r Mays Landing, I4J. ®33C' 

SELF-IMPROVEMENT ftocm* Free lllu 9 r. 1 -a. 1 e-d CaMtog] 
Dr3K?var Secrets ot Wlmen! Write now Bryan Charles 
D*p4. PU1. Sox MO, Belhel, CT t)660l . 



UNDERSTJUDVIG TOUR DREAMS. F^dnaiing 
ftevfifcis Wh|l p«ppte Drpartfs RtK|||y t&Mn, Ev<jn The 
’’INNOCENT Dreama J4 95. 1. H Uwtna Campdny, Dtp: M- 
1. 421ft Owns Crack, SfiKi^g T* j'TSSfl 



"I STOPPED SMOKING in l«0 ww**.''' MY* craaflor 0* 
WtWOnpmgnlftfl wartwn Cm (HIKE UNIVERSITY 

Research, Free tnrom#uoft tti« Grea: id™*, imniddc' 
Jtom Drive, San Jpm CaJifamia 95111. 



BXJCATVOM A ffinmiCtlOiUS 



TlflMPAPEfi assNf&rwe 1627B papera a^eH-able! S05- 
fteftft citetog- tosh S3 00 Rneirch 1 1 332 ktetw.#SMMK. 
lew Af*®Gte&, 9W25. ET3MT7-tt22S. 



CLOCK REPAIR, Qfinh pitting »kM. vnjoyAlt, top* 
5^001 Of Cto*k R*p#iC PM M. HIJCom* AhOul 
War, Awend**, SC 2ft429 



DETECTIVE H0f*tt Study Cttett- Frfc$ i&pcl pm. e^nifi- 
caaa, greet tofura. Frbtoe^oaJ InvaqAiguor StiieoL Dnpi 
OP. P.O. Bn* 41256, l_Pi Angfrin, CA 90041 

PARALEGAL GRADED CURRICULUM. Appn^ad irV 
deptt 1 training by cprrafrporrffeede BLACK STONE 

SCHOOL OF LAW: 1 W r vw« ol ie$al training. WrM* Potr free 
P.O. Box TKHft Dept PM. Ddlu. Tasraa 



FREE CAREER GUIDE. Earn mora mcnay with Success 
PrpwGr* DipICmg G&i*njft5. Granton 

rival, lute 263A AdeMte Street Wasr Toronto, Canute M5n 
1« 



EXTENSION 4*Kf ftoat-iSraduile Aware fa. jo Phikreophy. 
Art. Sdam. Botanic. Mug n,-ici. Homeopath*. Rrc ?ncs 
4nd nlhHirTi 30 *ub|*Ctt GurnCy liP irgfc C*htn*ia $1 flj refund- 
ablai ttegiauf Sussex College ol TetJuishsoy Wighfittd 
■Danenill. Sussex, Englanc. 

LOCKSMITH MG, L'Pive-Ml SthUOl or Ma*t*r, 
Cm responds nLf m-J snap Training.. Bun 214652PM. 
SftCrflnwiO, CA 95621 

LEARN Homoeopathic Mwfcckw ar Nalurapathy Irom 
iriiJBrrwiion^ily Accredited School. to Prctotsiona? C&ptoma 
etendard Other counwa Cwteilca RBdkjfFcs Establishes 
1*1 Proappcha Frae (ajimatl 2 DeHart] MANTHDGE 
FOREST SCHOOL HighKoia Djni^iLI rngl:m<) 

RH177EX. latex 95246. FAX Cfl25-790097 Tel 0025-790214. 



RAMESTHESiA, Kadlonbca and OowEng, tkKJAs, Ooor^e& 
and EQufrntnl. EfeEfcrnnk: Honwaopaflhy Equipment Ulus- 
l^ted 76 Pac|a tWflaagyt Fra* (*ir mill 3.<Kslte^ Eili^blqrwd 
owfr' 40 veaia Brue* Ccc^n LaM"flEanea. Hlghfretd 
Oarwftill. Susaeix Englind RS+17 TEX. retOB25-79£Ei4. Fax 
0A25-7«ffi7 Tate* «24fi 



FWIO TUNING PATS ■ Piano tuning - Eteclranic organ 
lefwJng. iLBflnwd candly ^ J^wnt Free, twohdrt. Nites Btyanl 
Se?nw>l. P 0. Box mm. SKrarra^d, CA ^th 



NON RESIDENT IMVEWn DEGREES, ^pnplpr s, Masn 
lar'a. Docioraloa. Accrediled. i nex pa nsitfe. Iasi Credit for Me 
flxperwnjc*. Froe sixlwn page iwoxlel. Ur. John 6 wh P.O. 
to Ben,«a, Ca &4S1& 



BELLS BUILDING lUWTENANCi SCHOOL. Hlfl4 
Antioch-. Suited. Owriand Park #6210 



RADIO dtroun; Fr«i S«l, Bas 5&*S. Q*%anf. 

Alberta. Ca*sdi T3K 1A7 



UNIvEftSTTY KQROSwHboul Aun, Accr«ditecr&Kii«- 
■Ort, Witelsrs, Phff*. r*tv FAC« RnwiJPd Tli^^-PAll. 
to47DSfl6. TUH*, OK 74147. 



DETECTWE iralning Iwma-sluiJy program*, f^ee Inaorma- 
ttiHi. flUJtmfl, to 191 PM, Hanewar, MflM G2333 



SPEED READWG MAH LAST Atlcund-nq new -oad 

nwttodl Fresp ifdOfmition: Scnpbi P C Box 4141ft BAtprr 
ftW LA7Q835 

PARALEGAL CAREER? LAW SCHOOL? GeL ate&J wlL'= 
tww auiJiiZHcaaaelte cou-rsti ijy pnonwwfil fitwowr. Leajn 
asMlnq p^sonii miurylteld Intwohpur^ Frwetet^is.FsH^. 
Suite M Mt Nor*, Waukegan. IL 6G06S 



tlOOGa Flnajvslei es^ratanop. Fnw flAp^rl! FAS. Bor 37J. 
NOfl MW. NJ 0623VB&22. 



BECOME a paralegal Wc 0c nath atterwye. Lawyer m- 
atructed^iofTw ^udy. Amerk>B stin«iBi pfngmm Fr«j oauwr 
lilseetirte Qtipt LAI 3 7 

BABE ELEGTRIcriY m vw tome Srse mta BASE. 

itoK B fdashing, Mr -16433 



PAfLAPSVCrtOLOGl oowr^e Esipujm, Wnto. 
Esaterk, DflU PM’ e$x 593 1J3. Florid* 33153 



SCHOOL^ 



t*(IH SCHOOL AT HOME. NO CLASSES. LOW MONTHLY 
PAYMENTS. INFORMATION FREE. OUR BOTH TEAR. DM1 V I 
«n-£2$-56i» OR WRFTE AMERICAN SCHOOL MPT. #34®, 
8M E. SflTH ST_ CHICAGO, tL K»37 



EMPUWMENT ^KSftMATION 



HDMf PKtonitt. iutoiA0tiY«& mtfc i^na. 

Apply NCwH 121 3> ^1^1 1 1 



TRAVEL THE FAR EAST. TEACH ENOUGH CONVERSA- 
TION IN JAPAN. EXPERIENCE A HEW CULTURE. EARN 
S36.B00 PLUS A YEAR ItB FOR EMPLOYMENT HAND- 
BOOK. NEW HORIZON P.D. BOX 45, MURDOCK, TL 33333 

ROCKY MOUNTAIN NEWSLETTER!! Current Opening* - 
ALL occupations - Waaler U.STf Free deteda 
e^lernmuntam-L 356S Mch, Doloraiw Springs. Cdo^edo 
SD90a. t-71ft4bfr033O *512. 



FTLEE! ■' POSTAL JOBS: ln^id*r S^r.nib; F^r C41|ing HPed 
F*it!” 31fl-21M275. Z4 Nun*. CPC. Ski* 3293 mPM. 
Lareyell* Lk 7D507 

JOBS, Any State, Any Oll Lpu'ion. including Go^dn?ni, 
Stata. Pubis Aisc CAiiiaehipa Tugs. Ship*. Hivertpoata, 
Ollngi Womerekten. WoritrnoriShi-HomeflrTOfvlti, U.SA plua 
Inlorm^hor. 55 'X 1 Nahftrvwidt Employnvsnt, 2C7, 
Central. Indiana 47110. 



BIC MONEY \q t» made! For iKFlmga oi 3d0 Anwrltan 

lirms m Saudi Arabia, sencr E39.S6- to: Aiabia f mptcymsfiL 
to 11&7. Grar^s P*sa. OR §7536 



FREE DltfliJf ■ Lm Vbhj,-j.-j .lop InlgFmotrom. Job*, to 
007r7, UA V^g*s.HV01» 



EXCELLENT Exl =n IncoT* Fa?y HpniR Anr^Tihly Work 24 
Htwl Recording t6193 965-6083 Dep*. PfUE 



rtlFWWTTD 



GOVERNMENT JOSS I-lflUCH* - S59.Z3 ft^r. Now Hirlng^ 

Call (1> 90!H»J«IO ET1 H^30034 Igr wnr^l r^^l li*|- 



OVERSeAfi. j a SlftOft D»ly ’ FHEE Iql. BHCPO, Ns 
13110. Li*h Vega*. WYJjan? 



EXCELLENT iriCrrfrHi Hemic ;!*■.■*■ ritify «re>:k Cre*tiv* 
tiiihb. E4^trbe^ .e.^-iiNy, Wnndrhv nuyN^le$. 504-646- 
2335 Ad ^F1 10. 



EAST Work 1 Excrfhs^ Fay! Assemble Products Ai Heme. 
Call 5*4H54i-at»3 Ext. 5036. 



OVERSEAS, EMPLOYMENT OPPORTUHTTIES. Exwltent 
Incdrre, A ttew Lde Free Reswrl' Oversees ttept. *3, Sax 
SM6. Silver Sprtr^ £0 SO?. 



AUSTRALIA WANTS YOU! Big P«y! TrmfHX1*ti<iri! N*w 
Eri-fi-'^rien 1 : — S3 00 lnte^*t*0^fl| . Bill? 1010 T- 

M* WABivinglffln. DC 20036 



OVERSEAS . m.&ti S 7S.M&T. Frw 
EiT^Soyine^. ftov lftHKMM In^napoiie. IN 



M0MCWDWCR3 needed H ,000'a wwkly veiling Mim 
Wt jjfiy 31 plus 50% tOnliTilWiOrt*, na fliiYiff.tiki, 

guiraniM Jm* Huppl^s. Send SASE Id: Cfttnpu CluP 
SeiVifteA P.Q. to 9fl9ft C*iOlin* s P R. O063S 



TELEMARKETING 



MAKE JiOO.WWOO EASY SEND 1ft POLLANS FOR FULL 
DOC WENT A T ION AND KFORUATffiN FOR EASY TO 
MAKE MONEY METHOD IN AS LITTLE AS 1 MONTH- SEND 
■ TO: 506 BEDFORD ST., W1MDBER, PA 15963 



ronwvENroro 



PATENT AND DEVELDfP vour Kwention. Heglstered 
P^tpnt Ag^ ind Usamaed PrgS^ra;p*n*J £ngin*Bf 6*nd 
l^ : FREE PATENT INFORMATION Evftry InvMdr BhoUSd 
Have, Hichted L. Mriiar, 12 FAffcJide Drive, Suite M, Dn 
Hilin, NY 1 1746 |=i 14^ 439-4343 

HAL PKKfT WTfH A 
REGISTERED PATENT ATTORNEY 
AND GRADUATE ENGINEER wllh 31 yAHOl aHperience. 
U.5. *r.u interr^riona partent applications PATENT and 
DEVELOP y^ur ^S&a wrfJi Ihs experience d an expen Call or 
™ ^ few tr*n COMWhmAL DISCLOSUflE 4mri RECORD 
OF INYElfDDH. InlrUdutlign Ep (ndnMry, Wprt«5ling PliUH. 
O-rtiRiMS PrnducEian Prdlil^s And RL^H-iLr^h R>:;kJ Jy 
Available. Also apftci&SUing In Cppyrigni* and Tredem^rks 
-LESS THAN ONE HOUR FHOAI US PATENT OFFICE- 
CALL TOLL FREE i-Wd-«2-277B or write. Michael I. Kvoli 
Reg^rad PiS^fV At|pm*y. US PaHml regiitrxtipn 
17t; Suilwoll L*ne. SynMEl, Mm* Ygrk I^Tftl Qrtstec LJ&A 
f5t6)-367-7777 

PATENT tT ECONOMIC ftJ.LT.' free dvlailts Lu.i*nx*d iinLe 
S956 Ram:: AiiOCAteA. 2tK6 funduljL Rkbmt^d. VA 
2322ft. 



FREE ^Ip, F or lArtntPry-- No Charge FPr pi ^etliun ta:ina 
e^ji Inrarmelkm xli. Ahi bMQ® Fbund^icn. Toll 

Fr^ 



tel VENTDRQ Aims Poaigw ft S*F£ SP KtW 

Itse jfUur idbuki to 1 .MH's af peiipte Igr penniw n £ay1 DCH, 
W Silveiipur. ^907>vj flange Ftefeka V^?na. CA 90374 

OtAS, ifwantiana, tecknologywanl^d! mdustry praaenM- 
%rineiiiwv.a! expoaKim t-aco-ZBa-IDEA. ISC^PM 9tH 
U berty, PUja^rgh, PA IjgK 

REGISTERED PATENT ATTORNEY DotwJd A. 
KetLlo^rlng^. 41-4 Myngoriord Grrv» f Rpc^lte. MierYtend 
2C650. 1-600-7466216 

■NVEHTORSI Can you patent and prartt nom your idea Y 
Cell ftr wrrhj ipr ympr Itw intarmabon package. Over a 
decad* Ut k*rvt» AMERICAN INVENTORS 
CORPORATION, 62 Qn^rf Sinm. Dept PMl Wp^*Md. 

MBK&KKueetb OlOftS- 1-60ft3afr56Bft tn Mjsrtai:huMiHe W 

Canada call 1413;. 556-3753. 

A NEW Idea? CM I M^ipn*l litai ^ W^iH^rlon 

DC. iftlfl ■ "-B60-247-660Q Ekl 1^1 Cdm* S4vi Th* 
Awentton Store!? 

PATENT SEARCHES PNf OftMATlON, LEGAL OPINION. 
REGISTERED PATENT ATTORNEY i-HMTMCTV 

PATENT Mfl'Cheii for S150 ACCUSEAHCH 1^3TO-M9- 
M46 



SAVE HLtNDREDSL Free -ntppack. SASE Id. IDS, to 

j?. 

LEARM ^qw Id offer ypui Irwentkm tor sale ck Itcenae. Fret 
txx^let outlines peocedures. royakry nalea red^ranwite. 
Kewtef Sates CotporMlwi. G-5-FI, FramonL 0b» 4S42ft 

WAflUNO INVENTORS: Why pav»n^e&"e to pare-n your 
ySaa? Do il Youree^! CornsKate instrucildns wllb sanptea. 
Send 110. Frtent*. to flIS, Nrtvwlte, TN 37W?B-ftlK 

PATENT APPLICATIONS, Fifirng tostrvKlrofifi. kefosmailkin 
jUne. ^.00 P08 2m*. Tamarac FL ^3 

PATBNTS, Sootl Ramsey. 5S53 E»n S tv Piao^B. 

C(?tombia. UO Z1C44 



MVEHtlONl WANTED 



INVENTION MARKETING. FREE INFORMATION REPRE- 
SENTING MANUFACTURERS. Pat man. 233 Sfoadwey. Rnr 

3616, Fining 1*1 Dtetfid. Nl?w Vprk, MY iSO^ 



INVENTORS: Fnm Intormat^on r>n cfto'irag ^rlnve^icm 
tor siAte Killer L"jie Cw^wtign, O^tW, :F**miw, Ofiip 
434®. 



INVENTORS! An W**T CkllHHCfor Nie interne- 
Iton kiE TJI Fm* in U&C*rtflda t-B0G^5M 



INVENTOftSl Yuur first 9»p is impdri*nL FwFiiH? advice, 
CnaM Advar^d P*e^i Wiinlngt^m. DC. i"W0-4tSS' 

W52- ^ _ _____ 

INVENTORS: Call TLd Ipr Int intonnMten l-HO-W- 
73GQ 24 hnro'diy uSACnn*da 



nEAL ESTATE A FARMS 



I GOVERNMENT HOHbS from |i [Uiepain. DehnquBnya* 
properly Cell f1|MS-M7-MM E*t, Gfr 

20024 tor ltjt J crit repj Iit.1 

REAL ESTATE FDR BALE Hunl*g ± -L-itimg rirtmAU 
la.ft fi. rivHir Lampa. all lypea or wildernn^ pn^parliea . CaJ ; 
pr wrlSB tor (KjJ- NEW FREE CATALOG shPw& aa- 1 >g ?hPu- 
&jnd5 or rea 1 es-late values nabonwide^ UNITED NATIONAL 
REAL ESTATE, 470GPM 6e«iYtew, Kn» Oty. WO 64? 1 2. 
Ph: Toll-Frea: l-flOMSfriQKl. 

ABANDONED PflOPEFTTT IN FORMA TlOFI - 51.00 

■ nidg«imiiL pmm^. Q*n mi^. c* 

' CAI»IWUL Leh Auraofta. «a»Dcwn.'in.OO MoulH- 
N- Fsna 35291, LAP AngiyjRs, 90335 

" NOmHERH IDAHO- 5-1 Beaulfful Ndrthwert 

and &*>«? wjfiAir^ Hunting, fi^Nng s mcreabon. rpii^- 
n*m. gl pprgfris. EM? tonr^ FREE brnc^ure. 

phbldi NATIONAL ASSOCIATED P HOPE FTC S, 1111-ME 
Bbermen, Ooeur d'AJBm, IdMu B3B14. (200} Q6LH161. 

"free CATALOOSf LORCA OEOAGUL Homes. Lane 
iScunrew* Plww Sp^r-rty &ate A P^perty Pmferrwf 
COUNTRY NETWORK, to KSPW. Gamewibn. MO 
4632. [417) 67^4633 



GOVERNMENT LAMM 



GOVERNMENT LAND Of*EN TO CLAIM, » to 40 sera 
IdcMiona *v6ilt44* tor 5® gdvMiuhM 1*t in Ateik*. Am- 
n*. Arkpnsw. CSliSgrni*. C^VldO. Ffch^da. Id* ho, Lftpnl- 
x-a P MiKH-saippi. Muri'ane, Nevada Nrw MtKioo, Ore^n, 
Utah, VYyom.r-.fl For oemplele insftrucVona, -nap*, lining 
rorpia and tefephone shelpl&ve send E20, ontor more 'Hftofmar 
Hon send $3. PkiWrc- Land® Trtte r Box ®92-X f Grass valley, 
CaWaaiuaMM 

GOVERNMENT PROPERTIES tor *l.0fr Sm 1 £jQ 0 to 
KG. AWK., PQi 533, Sur^jgk, N.H m? 5J3S33 



FOREOjOfiRES 



REPOSSESSED YA A HUD HOMES ^vdilablt hOifi gov- 
ernment Pmm $1 wlhwut rndll check. You repair. Ai&p n* 
delinquanl torecloswes Ca3 C&Ud} 662-JM Ext H-ITUt tor 
■»* ymr 



JANUARY 1^/30 1 IS 
















DurrrwHOifiAif 



WATCH REFUGJkS! Lowtsl price*! Warranty ' CioriplalKt! 
Exact Weight! Can >¥H\ sS3-30£* 



&ELTS, &UCW9S. Nat Tact Jiwielry. Wnra tompfriF ting 
feat ael-lem. Big Pfuftte. Complete dealer up. Gator 
catalog Bl.UL Andv. 6m 3966-PMfl, North Ftovtftnc*. HI 
02911 



CLQ&EOiTT Jawriry A Grill Supples. iCatalog K»f'i 
Rouewt* 107-1611 Edw. AriWKri. MA 061 74-7199 



UOjOW BARGAINS Below Wholesale: Many free 1 Liqui- 
dailong . . . Closeouts . Job Lets . Single b*mplE5- Free 
DeMte BflJ^inhunlerHOpportgNttM^Bm 1409A HolNino, 
MtoMgvt4M22, 



EARN MONEY arillng tokl frtf oWum* jmvriry. hr^k. 
wtfeftH-Buv DfflKl. 130% totow Ttaliil C*E4ldg *100. 
AnkiirPM, 90 QrHfMiert Art., Warwick, fij 02flB6 



tjWO.WO- FANTASTIC BABQAIHa direct Iro m 
fcnnij 1 TAhvfiil JapMl Korea! mallandl L&A5£rieiaili. ipi, 
ffl. £ flax tTO-A, Wnt Oft, km a 633J& 



NATIONAL WHOLESALER to a monthly wtoMsj*to truOo 
puUfcitfei S15 ywrty FO. toi -ff' S*W«n P v k, CA 
917® 



AKmmaNG /V5EMOES, APV.SER. 
MALHGUST? 



NEW ACTIVE NAME51 HIKED STATED IMMEDIATE 

SHffHENTl Artmta Libeto HQTUNE Opportunity 5*P> 
artHMIO; SOWS: IDHtifr QTHERSIAdwin, Dttom B2, 
Shelley, SD 63274. VtaMMCflMnEk 1 -WfMB2-38H. 



NEW NAMES DAILY t F-ttlt Order "TNI PLED FHEEI SAME- 
DA 7 SHPMEMfl Adhesive laoeis. Eager opportL mt> see4- 
M*. 20044,500*14. 1,000425, 7jH»$3fl S.tt30$75: TD.-DOfr 
4139. LJST-MASTEftS, Bax rsti-Bfl. Wanlagb. NY H79B. 
YWMCTOQ orttws c*a OOOWttftl. 



BETTER liiia, guaranteed daiivarahie. Eiger notivaiec 
prospects. Box £34 Imlay. Ml 434*4 



HtGH Quality Mailing Uifa ■' Npfta Brite ■ At Afly Fnua » J 1 

nus Stamped Envelope. Jefl WUllwna. P.O. Box 3l22S r 
TUHOft. AZ 89751-1226 



"HOT-JJW QPPOfTRJWrr SEEKERS!.. .. Nona BeStet At 
Any Price. Undelivered - 10 Free Name*! Send Seir Ad- 
drirtsed ErweCcpe . . . C Duval Enr. r 625 frartiMuc. ffHSQ, 
Depl. PMl h Longueull, Quebec, Canada, <M>2&S 



mtONEttSBWKES 



WCOflPffRATC wiflidM kwl M*fF Frta bookie? lull* hp w 
mdudaa forms. Cal Harvard Businas* Sww*. New 9KJ- 
StSCGW. 



RUBBER SWWPS 



HAKE Rubber Slanw Highly P^fitaUe Free detail 
Stamper. P,0 to* 23S® {G*t. a 



PWWTWG FWP ggjy BBPt yWMF 
Ot/rmi 



TYPE r^r pmtSng Catalog Si QOtteduc-iibiB fsl *roJw. 
QuMv Ply Type, FLO. 1 BOX 1 ». to™*)**!**. PA t«44 



BAFCO Tw» Founders, Type ®Td fluEiber Stamps eafe" 
ksgua. Mail ji.00 irlu friable on PitSE OuMr. P.Q. But 101 1. 
BeneenviLle, Ed 100 



TYPE and supple. H -0P page dialog. 12 30 deductible 
first order. Acme Typo, tT.20 N MenhheAl. Chteago. 60S22 



RUBBER afflinp njcpy calalog. $1.® deductible dnl 
order Star Stamp, 1720 N MaohfeHL Chiugp. mm 



FRWTWQ Presses, new and used supplies. UM Sl.W - 
Tumbaugft Primus Sup^, MechanirafctKgi. Pmna 1TO5 



A&DRESS Labels FiwDelaiie Barbara sMantwx- PM. Rt 
1 , StM 743 Wfesvwlle. 6 A 3C663 



rawivw nmjEKr huniwg 



OUICN RrtoCin^ LOW Prritfi. Writ* N*1w»idft. «1 4 

Wonh Mini, BI*umirtBl*n Jlinois 61701 




ADULT table gamee. 'rae catalog. Slmfegy end run wme 
E wo Gamea. 34-A2 todwy Street, Long Island, NY Si 776 



TREE OtfTS Buy 3 bargain items geH I Erne. Catalog t2.00 
EHe'undafc*e wHh ordef) BW-E,. FG, Be® 133S, GtanliRL 
OR 44130-7466 



I ft POPtiiAR MECHAMO 



OjOOCS. mwoel OLD GOU), 
JWWMBf 



HICICST CASH 4r -Jw^ry. Md T**fh, Rirtfts 

DlHridnA. Wridwt, Sllrtr, Pfetkem M*N Artid** T«L*y 
Free gift An |h InlOTtltASOA CWfiW G 0*6 6 PtWlOu* Melflll, 
IQ South Wabash. Dfl£t ChkAgo. mm 



WATCH HEPUCA&J Ufrma pt^ml W*n*my! ColOfRatidi 
Exfet rn rgm Ml (AW) 9&>3U$A 



TAKE NQ CHANCES. Dual witf nldniil. nxiUI rdi^ri ^ 
In old gold business. Esiaa'iahad <n 1934. We buy &old. 
Slwer Plabrjum, Diamooda. iKighwn Cash Free tetcuma- 
Lion Rose ho j«nes. 29-A East Madison, Chwagc> 60502 



BUYING Cold, »#nk. forKirft wntuts, silvu sofldu. ijord 
and siNer ^Jrra, G.F.Jie.P . ^pid puted 4Wimic somp 
and C>«glus IrjmDS. R. L. Refiners. B52 Mylio 3L, EILcabeth. 
NJ. 0720-2 2D1-353-5049. 



TITEAAJRE F 1 MPTO 



TREASURE— Locate quarter away whh ustra 

seftptiw* losate^ferfflrfiune Ima Rnsearrh Pm^ucti, to* 
27O071Q-AMC. Tamp* Fiorito MSflS 



PND Go^ns, Jewelry, GofitfNuagots He* Patented Pevoiu- 
tio^nr Device. Fi m C«fek>g G^njirw i^esmnio. 31J1W 
N. 3S lh Aab.. Suit* K. Phoenix, AI«017 




PLASTERCRAFT Profrte fato HfffPft Buainese SKM 

Molds Awfebt*. Dpfella, Lymutfe. -6K1C MwntpflrA. 
MwalOff. Qhtg 44^ 



FREE IrrfwmHkwi Smarter 6 Atfe™toi tobuiidmgs tox 
43?. Sayrnwr, IK 37066 

FREE -Brochures Rapajr A^ Condrlicmiftg. toffJgmtion, 
das Healing, full Imtructlorn Oooleo. Inc.. liiSa 
QoodnigN. CH^bs. Tx 7SM, 



MiESAEN-DOT. 



HAKE EXTRA MONEY HJfWfrG YDUP SPARE TWEt Eem 

rtB 0 kly«inwFil»k)f» showvrjQ o-j^excltmg Nnsof Calendars 
fS*rwBi end nthnr n^L-lur Advertising Gifls. P'ro.-npt, p«tey«itJ 
et^vite 1 1 am AAA-1 Him Our ftlat year. No 
nwsutiary No uweetmem ol CoIlKtione Sat your own 
hours. fUH Time Potential Wrfla to Rl^a/d Lowe, 
NEWTON MANUFACTURING COMPANY, topt JPWC1. 
Newton, kw* mm. W4338 



MANUFACTCFrER Of *nCHLr|J-rt wdionii: prrriucl riwria 
salesman. Pal-itk KolLay 5207 Owe! W as Noih Kennem 
City. Rofria 357^4 



AON^WWTED 



HAKE MONEY IN 5PAHE THE As i ^jhav.npl-iioh PAH* 
refueeenmiv# lor lead> nal *onai magazines, you can earn 
gafiwoufl tfornmliaions whifa teaming the ad or? belling 
Instruotkwaarrieui^iwwiHbeBanttortMJ hoe Send tins #d 
with your name md address to; POPULAR MKHMiQL 
DWI. Aft-L, W, 5561 St-, Nmw Ygri, MY 1«319 



bubness omstmxmrm 



HUPOfTT-Expuil uppOrLui -ily, piolna^la wQr|J-wida. mail 
drdei busineas f ism h^m*. without cap lal. We sfep plan rrw 
ngfiik esbmjnalion. Emser^mce unnoMsaa^y. Fo» Report 
Mall ngar. Dept. A27D3. Woodland HHHa California 91 *7 

BE YOUR b^**l Ippl Paai, hasj *ayg,!b makemotM^! 
Fmal Ruahnam*. adP^esa. Mah> ng . Dept PM. Box £, 

Studio City, ca ?iKJ4 

BUMFERSTICKER Printer Cheap, simp*. portsUa. prn 
del aila Bumper. P O Bom 22791 jGCi, Tupp®. FL 3362? 

EIRE YOUR BOSBI F RbPi Roycs bUri Cadillac 

lor ca ah, money discoveries that ended my years of 
poverty e* EasBher wlm sflven ^nii Jren, end won me Wesn. 
mg*pn Post inte™#w Brtd m*9HUie wwr photo #rui story 
Now nfctpiflfc -giun WBalth, g frvrte *imp^ aep**d 

dia&ovfrrtei Can help you to*. FREE PROOF: Amstp ijs^b. 
Sun* KC, 33 BriarcAstt. KiCteen, TX 7flS42. 

WOODWORKING PLANS AND TOOLS. F aritasUt savings 
CalaJog plus aampla plan (l.Dft AJwalt, Box 54GF-. AJ«xhi- 
dena Bay. MY, 33KR 

SW DA^Y ^ moling wirekr® brnn* securhy sy^tmns 
Huge 3&m*rtd Free P*(wrt. &ecj^ - ton HJSM^M, 
B^lingham, WA 99227 



HOMEY | Ptodurt m Demand Gu^-antoed* Frew Interm* 
ton Suite 9G& A, Otor* Qntvio K1N0V4 Cenade, 

DfSTRIBUTDAS Wanfed 1 Earn SB So prom . on awy 
fe* 1 M W H4J WaynYJr. 0Oi 145PM I ABh^il*. PA 16tu 

PROFIT ABLE Gold Fall FYMer. ftlffU liM to*i AHA 
fj£d& percils. maLchea Free details. Gold. FO. Bn* 249BG 
fQG), TimiM, Fl J36B3 

t24,0to IH BACKYARD I Giowmg new specialty plant a. 
Start with S4U. Fr» |rTitormatk>n. Gfe*®™ - tost 
Foday H&rtx* WA 96250 



START A MOBILE DOG WASH buainew [Of work at 

homaS, I earn $$*? on wreakwris Ew-be-tollri ■quipmenL 
Free 4ih3rfn«i0n M*v^. 720 VtorAy Drive, t." Kwlnw, LA 
7f»6S 



MAKE High Profit, Ho I Salting License Plalea, S*gra 
Yaoumaglc. P.O. Box HM jSC), Th*b. Fl 33623 

PAID TRAINING- While ynu ksim cnmraruiil 
d2Yri*4m.fflt toSinesa ysjuTI ptvn. DelaH^ |1f S5- DfMShem, 
tox 9444^4, T*mpe Ffotoi 

LET Tha Bwentmem Finance your small business 
Graot^ioansto JStfQ.lXIO. Free rrwwapa' 707 

MOO 1KZ3J 



1200 Jdi.y with PVC Fufflihw! Easy, lun homebBMd 
nvw^making. Free reporf’ ^YC. ?7iPM, Batli* Gnjiantl, 
Yfliahlngton 9W0**?7i 

1225 DALY L CHH0HE fLATHW 1 ' Auto Farta, Motorcy- 
cles. inexpensive, eaay {Fmaf infwmadon: Chrome HaSm^ 
Box 2286. Waldorf. Maryland SOW 

T87^M yearly 1 Hddfrfi" m yfur compuiar^ Yes' iFreej 
repon Slmpaoe. 771 PM, Baffle Oround. Washington 90604- 
0771 



MAKE BK5 MONEY REPAIRING WINWMELW AND pl*ta 

gtaw ' Dp to S ySvtyl Ca^i TOLLJTtEE USA A C-n**, 

14Qd^S1-2»7 fefWAMWeelWtortMretort uitop srtd FflCE 
rflpcirt G jh-WimI Syslams BoxiJTSfi.QKl Bond, OR 97706 

SiCCESS-Fortune! The Keyword la "How To" Books 
Large Seaton - ftm CdMog. EMaAES. 3C*fl U Slmet 
4107 N.W.. Washington, D.C. 2W07 



4400 dally peoyelwg "ffea 1Rraa7 " YesF jFrea) ivtapnartla^: 
Wlfwm 77lPMl Betlie Ground. Wiahi^ion «6tkM 377 1 

OPEHATEH€7ME H ABY SHOE Bronzing b-jsinau Folen- 
lleJ unlimited 1 Km, Supplies, Slo r a Displays FftEEmtorma- 
Ikwv. 1-660^3^3431 



TAKE Qmriog Ori^ We dwflh'P 2945 bM-MRrig 
product* LdmkI tolfrw whpt^Ai price* W 
suar delhBry. SipKfeCiAH U&W> tnnSItTflii cpportvtfty. Free 
Bc*ii. BMP, 940 1 Da SoLoArtnue Dept. 20- [3, Chalsworth, 
CA5131t^t®1. 

RECYCLE METALS. NO, NOT BEER CAN51 E^y 
wwkly 1 Fth? infarmalroi' RKyckf Htm 1214, F r jnktlrt, 
tii37QES12ii 



S20Q - t500 weeklY^AT HOMEIi no glrnmickH - Delaila 
FREEH K^meworta^e. Box 3239?. P&G. FL 33*20 

GET HICHn Sacrel la^ smas^ea debts— brings Cush, 
CradHI FREE report'! WaalthKit-B. Box 32396. PBfl r FL 
33420 



ALUMHDM SCRAP - Recycle You reeff- MAKE gpteswv 
POUMW FRfE Infprmenpn ln^Siri*l4>MCn , tot 127, 
AMundna toy. Nmv Yort: 13607 

VINYL'S whfr-fi tfin mnnrqr he' PK&ln^ignaHy ifliair mOn, 
ish, feeler furniture. Quick, eaav Two* smell S20 , ods a day 
earn you- 41 .COO a merwh. Homes, cars, oifnses. malauranlB, 
unllnriled cuslomera, Start earning alter a tew days practice 
Detafte bee W, 20G7 Montnsae. Cftcego. ®6l6 

HYWlUUC JACK REPAIR MUMMU CATALOG ^1*Ml 
HYDRAULIC PARTS SUPPLY, BOX 4U7. BROWKSVU-E, 
TEXAS 70540-415? 



BAND lining qtrickiy learned wf^ tome study course 
Diploms grwitod. America^ Tuning SchtoL 17050 TMfei- 
Drive, Morgan Hill. Griff %»!? 

WOW OH 14 ACRE! N*w Hydrppon.es - impem^x 
pieeeaptt. ^reoUerif Free utormeton to^n'i, to* 12 K, 
Franklin, TN 3TPB6-1214 

LEAflH Sawing Mart- me Recairmg. Man. Woman. 
U>enattve Prolrla GmeNin Cdrreeponddnce School, Bo^ 
5-104, Spencer, km* Si*i 

PREPARE Tan Returns Earn ftgh iws. dignified work 
Tr*^ tt tome. Atfcrpdtoef Program National Tax Ttminhig 
toto#, Mona^y, 2AX„ tort Yotk 1QS52. 

EXTRA INCOME. Aascmblo producli fcl home Nd ex^edr 
gnoe Dalai la 1-3 La- 530- 56711 Ext BOB. 

MAKE YOUR DREAM COME TFUEL EARN S6D.M0 YEAfr 
LY REPAMHfi SMALL CRACKS IN WBAMELK HOT 
REPLACING THEM- CAUl TOLL FREE l-tOH&tia OR 
WFtfH- TOE GLASS I^CHAMX PC. P 10170 MW 47th fT, p 
SUNRISE, FL 33351 



14,047 HDMG KOMG-TAIWAN PrtKtoti ChM* StolU 
Ipli tome $Ar total Hertof, to* 1719PM1, Ydfcft 

Gtly. CAftas? 

RECDHDmON BATTEHESE Ejuily Earn HundmdJ 
Weakly. Untold Secrels, Ftaa Inmrrnatibn. Batchy Outkn, 
Bdx 33HJM, W-Iakary, N.C. 38803. 

11,000 WEEKLY A1H TOOL HEPAJRHG. li’rSL-iviNOni. 
Parts end Tods WtoJaeala. Free EMail*. Brix S54, Wkhlta 
Fails, DC 75304 

tlrHB'5 WEEKLYH MAUHG FROM HOME-1 Imrned^ta 
cpportwmry! Nd ObLiftiltonl MLC. tov 3&MPM, Dwitory. CT 
Mftia 

iuooa's POSSIBLE, free: siwnp-d*n«fdp*. pngwi, 
&px 9334S, Lb* Angela*. CA WD33 

ftortkud on nol mj 






































































WMSSOWMItilYVS 

WUH FrOrti Squirt Foct P*w™d. (Hupa Dnmwd) 
Regaling hwf *1.00 i;R^und*£*i;.. Wa<rtwin, 

BbtfJ*™ter. MW- 02334^2399 



HUNDREDS weekly nudity. Assemble PROYEH product in 
y our Sjuna lime. No experience. Fra# Brochure. Council, 
Box 2237, Silwsrd&l*, W* 96383. 



VHBHG MACHENE&. Np Mitirafl. HduEbL «irti amazing 

prtfit*. ■ Hig catafcgue fflEE" Rvfcwty OwpwiWfi, t930 

PMB GreerUrpneg Qn-rt, Timonium, MArylAW 21 093 



&PG SUCKS M TEDCV BEARS I Msniductur-fif 5ms 
MribuHit Who Wtah to Esm 1100,000 P«r M To# Free 
t*HM2frtf13a. KHfc* Product 223 HOrMtfOCfc Hd- F*rrt- 
IngvHle. NY 11738 



AS*g$i$L£ PRCCHsJCTS AT HOW- Many ewwrfemWw 
ptying Hfagti Wfln^p- pre3*nrby pupitabltt ***totf! 

hftM4tA1*ri. Wnle BusinassU-B, Him 9006, Baldwin, New 
Vert 11510-9006 



HAKE HOMEMADE BOOKLETS. I'n earned |1 17.000- 
wHi min*. ftm HOnvUon. FUcaa PO to SJH. 

totenfllfr, TN 37364 



HUGE PRDFTT5H LEARN VCR CLEAMHD AND HEPAIFL 

A w n Wlratinj Video And training Manual Reveals 5E- 
CRF3! Prior Experience Unnecessary Free Lofts: Viejo 
PuMoatoa. 3640 VMahire M, S» 310, Dept, FM2, Los 
A^e+w. CA WH 



MEW I GflCW E3PENSVE PUWI5. SELL FOR J,WB% 
PNOFFT. free infdamBidil. GncjuM, Be* 30E-MV, SarevinMy, 
MS MATS 



LEARN GoM. Silver. Platinum Scrap Recycling Business 
Fra* .ntoreidiw to UStSP, Ftef», NVOfflfr 

121S 



EARN OIMCK CAJ5RI Buy GwwsimnE seized Cara, 
houses. computed, pwriry Seizures, Box 430UD, West 
COto, CAS17S1. 



MAKE tlEmDW MONTHLY] Eaay ! No InvMtntorrt MfcOow- 
*11. to H»A. Diamond 0ar„ CA SITtt 

MAKE STjHKJ Mcnihly as Loan Broker. No Inveslment 
Fra* DAib: Rweiil, fiw 3G78-A, Anahan, CA 92603 

TOfc-Mi*torCird GUARANTEED 
tofy, QMAili FHEEf -CftftR Bd* 33m P&5, FL 33423 

FMhCA: Repair Buii»d vkv Damaged Countertops 
WITHOUT REPLACEMENT] Quick easy to I&tt'day 
Chaw Cwniertop Ortwi WTTHW/T REMOOEUbO! Mlh 
lion* Crf tpirfmarfa. Njm*; p*y prOhte imsrwdteWy. MM 
Fr*j! 2W2H4742. tettodLKfl&rt W0»Mp**14. Ffl«rtwdU, 
Box 990DPC, VpftCOUWaf, WA 96666 



I 110O0 MONTHLY WOri*tt £ Hrjun W«wdy ' CM I r*Cwd- 
*d <iu&ug»: CTO f7*A15£. 



PROFIT FROM REPAWNO OAMAOED WWSHIE1LDS 
MOT REPLAdMG, COMPLETE SUPPUEt OLAZX 
SYSTEM *0O-MS-2m 



Success AW MONEY ar* «k±y. Prawn. guarftnH«d 
pMrd. f r« delasli Hahafto K&us*. 8 Qc^jrto-n Sirnt, Suite 
2TSE. PgabwJy. MA QiBa 

iBOQ% RHOFTT MAJL0RDER OPPOfTTUHITY. Sell books, 
raports tram your Hefm. fra* Details. Casm. >BS Kappan. 
Lhtorin PMrh.; Ml 



TAKE PICTURES tor ptosis. C*n»ra V*"Ujnk. Bo* 771, 
L*mw. CO 41052 



SUAft FROM ONE SACK CEHBfTI FREE Ptototo Pntotl 
BRHCO, eon 109244, mraparis. CA W34&- 

"HHUOOG HY >FINST YEAR." HlW i^W buato«£. 
Spato-t™ Free bruchura. Mw^wCraTr. DapL i-1, to 
301 e£ 3. Savannah, Georgia 3n>0 

$2,000 MenUtiy Moma-Mariing Program. 5top-by-$top 
inylmetioni! a*rwrah«Mi With bm, 1J173L MM La 
71315^173 



F YOU KHOW PUJM&WC, wn demonfitrsto how you 
e*i dciubta wmm hftBVtr ler#%. SPM diawis m#my. 
pt*vanl rrfluhle Good income potential. EtemanLal 
Enteransee, Bax 92S, Montofay, CA «&*2 ( 406 |-3Mflff? 

BTART YOUR OWN PROFITABLE MAILORDER HJSF 
IE5SHDW. FREE HFORMATION. Sand BASE to JayMyhal 
Publish ng, to 71A5, YlIM PWto IL 601*1 

HLUONAiRE MAKER I 0*1 rich In Ffeal Ettala on 004- 
r -ortBd money! Free lacts. Inyestnwna Co* 109244. 
Haparis, ■:> KW 

INDEPENDENCE wortiag 1mm home. Harris 

Enborprwn, 1324 Mtfoa- 19th. Juncli^i City. KanAiu 66441 

HO PROFTTSI REPAFWO WWSHIEl£S prto pLgbe 
trlnj? (70.W0 ynedy Call 1W4414527 (pr FREE driAils. 
Qlaaa Tathnoiogy. toe., Dap. 1 BOP. *34 Turner Or., Durango, 
COfllSDl 



HOT MONEY? Earn at bom* Fnw dolail;. DOugUA to 
1t» GNnd»fe! 



YOU CAN END MONEY PROBLEMS- 
HOME BUSH EBB QUOEKXK r wMi (itotlt building 
HCtota Free dstoira Guaranteed. JseJiaon Publishing, tote 
Daqt. MK3t r Dnd*. Tucvon, AZW04 



1200000. FIRST YEAH - No feicp#dtitf£* - 27 hour wMfc- 
naw PROVEN kMa intorrnjt^fc ^ Dfrrt 

Nantr, to 553, Fgnwdlifel. FL mm 



MONEYMAKING HOME BUSMCSS£S-FREEinrt>rrt*1tofi4 

McHenry PyfcliEhlrhK 33S WKM* flWfniHl, Lyridhurst, Ha w 
J™y070?1 



OPPOfTTUHnYlN UAILORIKn: RVEEIWOHIUTION. R. 

Burg**s. &4 Queen Sr , Bax 1 5], Br antoian Dn^* Canada 
L6V3U 



MAKE Rubber siamoa Highly Pra-iteWa. fra* dala-'a 
Sa^mpnr. P O to S^S \ GC)l Tampa, R. 356^! 



GCT Paid by 0*1 lech on Agency Eypanenc* unnaceasary 
Write NCC. 7B1 W. Oakland to BW. I ^P.FI. LiaidardaM. 
FL 33311 



ROT Bbbim feT pay 1 *1® * tp*. Write, PA&E ^ Jffl. 1&1 
Llnoc 4m#f. N*dh Aurora IL W4? 



WO Opportunny Otters irwe^igifiM - *% raaHtSte- 
Redwood 41SW14BP (irodingii 



SUPER Prate* Wl-h Super Pteten £sry Tp maka twterfrt 
tor tag?. Plate. PO 1 - 22*09 [0 C|l Tarapa, FL 33622 



WHOLESALE diilrihutnra. Otoir 1000 fast Hiling prod- 
ucia! [Send Stan pi. Whcla&ater, Box i, Paragon Indiana 
*6166 



EASY 11,000 Wwhiy Prucfiamg Mall Free 0*tall»; GC 
I 'vtJSifY, BO* 73586H^4 ]l WBAHigton. PC SOB 

SCREEN Print T-S+irti maxpanai-rt kui Free Dedraila T- 
Pnntef P.O. Bax 23W1 i-GCj. Tampa. FL 33623 



BE YOUR OWN RICH BOSS- Sta^l profitable Njctw buU- 
n«B. Vte otter deflated pram plan For (ran jfdgnrifltion 
write Ftewim Publishing p.fl*. 164*6, Ctepl 1M, S*n 
Dtego.CAJfil* 



ALMOST UNBELEVARLEr 

TILE Realoralion brealdhrough Earn Mora tten You 
NfiKf . No Competoiofi. S0% Praflt 306-461 



BATtfTDfl REGLaDhG, product nates, serins and (ra* 1 - 
Ing CMI Urrique Coa&igs Cwp 



HOH rttfH With Custom T-SferT Arid Capa- Tmter 
flFwchirm.fuppim, Ptew. P.O. Snsr 23*09^^], Tamp*. FL 

33623 



BECOME A REAL ESTATE APPRAISER $1Q0jTO pki* 
pcnennal. Home study of Adlanla ttesaas Free n wacure- 60D- 
223-4542 Dopt STA127 



HOME MAh. OfWR DOCK 6USINES& Sian Part-Time. 
Free RetporTl Mawor, Dept 1$ eqst ASM!, S*to Spring . WD 

30*07 



HAKE MO«Y ■■EASY^QUICK" with uh^u*, prorriafate 
home bu&ir>e4ws Easy Ttonw, quid)! «Wt Fr« ddteili- 
Will Item 36D0P s*n S*b«d*h. Tuntotl, AZ *6715. 



VI^ALTH-IWEPENDEHCEl Amajjng bddh wiEh naay, 

tlop-by-step lnatrucoona1ol$4$S! W rite t-ar FREE OETMJSt 
DuOo* Publtefjsng Company. Ltd, 211 Eneftarqed Partway 
- Dept 01PM, MkncteAr, MteBiHin«Wi 



NEVER WON ANYTH HQ? AnyOrrt can pit* Winning 
hortas. Free details. Lane Pubbcad>c«ra 5921 Soutoweal 
i fifth Court. plan,taiMNi fterteit 330 1 ? 



HOW Tfl-FHD AND PURCHASE COQP DOUNTRY LAND. 
FEW raparE iHli how. OteLY H.95 — ORDER TOO AY I 
□PPQfmJFfffY INFORMATION MARKETPLACE. 71B3 

BuCKMOtuM suite 3i6, richaadson, Texas raw 



MEOABUCKE selling iniormabon by mail, ifll , H» 
Kenludcy. R. Ccmf)Mi r KY «££J. 



WRITE TOME today and you wrt never ana^er anomar ed 
Thm 49 Ihe one thal win make you richi Free Delaiia VrtHtema. 
to 4*1. Sunoi. CA 

moon FROM flA ACRE! GrowCtmteig. Sail |60 pound. 
Simplft Start. LEEUUCB, 5T12-PM Gfiope Road. 
Indiaoapoli* W 48236 

HONO KONG, TAIWAN Produdta Wholesale. Small Lc4s 
FREE Mermatiw Artteracn. to SMfthPwl. AuSlln r TX 
76763 



riHDrWEEK phctogn^ir^g heuset PAHT-T1ME1 Huge 
Profits. EASY! FREE detente Camera, to 3S?-PMT r 
l^vtew T» 37C«2 



EARMHOS Unlimited' Mail our burglar alarm adyanlae- 
maniH treon ficftsel REM Merdmndistog. SBia-P', 



EASY ItZQD WEEKLY1 Unique N*W 5«rtlca! (?W^ 
Healing end Afar CfrMRHkHtttg Pitta's! Hll QE DEMANtHE 
Sii^nesa Fia^is - J 5 t» ADSCD, Etok 1996. broken Arrow. 
74016-1*6 



MAKE MJ Whh Gdwwntrtf &u^-4usi. Itepori tell* how and 
lirrti all Surplus Dvpcti, J5.CK.-D*ftenft ArkdlL, Rl. 2, Boil 553- 
1. Wilhi.TK 773TB. 

CURS MATE - CONCRETE PFOFTTi, Machine prodUfOK 
beaulilut GOffluktfKiA landscape edging. Proven money mah- 
arl EmarPrtneurial cqMrtunity $5. 4 &5. BO 1-2 7-^3338 

700% PROFIT too *1 .DO piece erf GOLD- ‘Hied wire. These 
etefiieJ gifts orede me 11 .WB. free, How-iq, rntewnallon 
WHOLESALE aampte arc a^pert Insinjct+ona 13.00. 
ifieTurdeble]. Parr, to BY, W^ilae&pra. OK 74577 

11004 MONTHLY! BUyUelt uHd to* (W*rt)m*V 
deiaite AutWtefi. M7 CM* PfM, Frtendra>*fc TX 77^46 



MW Part lime. 11 6 ter Utieo, ted gimmicA-v Awon i AC 
&W™. Hi 3 Bai 4M-G. Azb. Tei 7BQ2Q 

(1004 no in in DAYS' Frtrrtn System, Ehiteib, Sefi- 
addresaed stamped anmope. Freedom, 706 Puce Portal, 
Bteme, wa S6230 

RE PAW YCX* CROTT RATINGS VWMrtwCfrd Gto- 
anteed! ... Rilh Hit trtn* tebcOuril wilh Cash LpflS #t 
Cash 1 Free- Details. Treasure, box 1 17226. State College. PA 
16605. 

GUAHAHTEBlr llH.DOO l AMKJIALLY, Fosa*t4fl. Free 
Details. Ryan Pehflishings, -Dept. 40. 11 Samuels Lane. 
Sekten. ILY. 11714 

FINANCIAL HDEPEIOENCEl Shoestring Ptwesiment. UE- 
□ABUCK51 wort at tone TREE tftFdfWATSDH-’Sfc. Autyn 
Literary Entefpnee. 14S1 Wendy Street. Suita S3, Cent op. 
ftno447QB. 

TOGSPEH teowt Firtiaalic Home Bueaneu Queranteed:. 
fi«L Wen Free Sntwmafllon Blart NowlDougiee ^-fiatehtea, 
iS>g Carmite. T* TSfiOj 

HOMEBWLT TAMWQ BEDS (rpm undor 14 4Q-» Ww 
Irtl inlp (1500 Sundaa Cw. iff Orrga Pert Ftoad, 
HSrwinCur , COti a 06791. 

MEH-WmVEN EAJW K20D0 EACH WEEK FtJflUFEI Guer- 
ameed ea ay work at home FREE detelta Write to Highland 
rnrtkJ^LO Ita. PQ to 1M8. &rtnna_Pwk. hCM« 

1750 Ne.nt Weehand Plus 6 Money Making Busln«ss» 
Send (19.95 To TREASURE FALLS* to *wt. Pagou 
SWfigi, Odloradio S1157 

MAajDROER OPPORIUKfTY: Slart prnliubte lm bus- 
muss witnoui qn^efienc* or CLSpheJ. tarortnalkm Tree. Mad 
Ofoar AKOcialea, Depi. 567. Montvate, NJ 07645. 

PIANO Tuning Academy J&i Gernunia. Ateaanttar. ARK 
750^2. £«y Home InsUmtote, Toete tecJuded, Vtee ! 

L i ^i hifrpfrl 

MAKE ULUQNS MANUFACTUIW4G BA1TEREBII! Fted 

Denaih. ErerlesL to 356. Oagofla. NJ G7503 

WATER LEAKAGE ALARM. Simple A Inexpenaive to 
buHtf Battery opersled to detailed pin, send (30 8, 
Certeon. P.D. Bo- 4404. Stpmimd. CT 06007 

EARN (60000 TO ITSjDOD ANM3ALLY WGRKHQ O It) « 
PAYS PER MONTH servicing Ifte laalest grawlng induatry m 
flhe hatksn, menutectsi-red IwutMkg. No experieruM raqulrwd. 
Few detail send 6&S6 te; Mb MM iL R-O Boa 404. Heber 
Springs, AR. TS43 

SUCCESSFUL Direct Mail aacreu. Fraa Lift 5020 
Heirtarly, PI fu» TM 7M23 

OUT OF WMtf NOT MONEY 7 *1.00 boaktai shews 
you how 1o start your own busuwaa thrayge r3HSiftadadwr- 
tismg Popular Mechanics CteM'ied . Dept. SC. 2WW S*th 
Sinrfl, New Yort, NY 1Q&19 

REFILL PC copier -la±ev primercarindgai For youraelto 
profitable busmeea Inst-ructional Video and Susx^b* f ree 
Wwmetwn. (m\ SSfrtteO Me-radL 9132 WindHP Orim 
Rpfa^ Hilb. IL 5046& 



MOWVMAKMG CVPORTIJMTES 



BUMPERST1CKEN Printer Cheap simple, portable. f Me 
delaih. Bumper, P.O. Bax 22791 fGGji. Tampa FL 33522 
14 HKflEMBLE MONEV -MAKING REPORTS HD fflj 
Bundy. PQ. to Qklatona. Cfiy. OK 73iK 

HOME *Merel4y oppcrtuhilrts! Recorded Message 1 Dali 

arylime (relundabte)r iMi| 359-IHPQ, Number 43. 

hPGH FrofiLa WUh Custom T-Shlna And Cap*. Trbisflm 
machines, tapplifi*. F^eaa, P.O BuA22S03£QOLtampA FL 

33621 

EXTRA HONEY. Turn hotfcy inln mprwy rnuFlnq wntura 
BEND 13. DO TODAY. Mridleinni 503PM Cedir Great Drive, 
Birmingham. Alabama 35216 

""iWil^ Rubto Stam^ i+gtey Prufitebte, l^ drtillii 
Stamper. P 0 Bom SSflW ^GGL Twnpa, FL 33ES 
LOTTO DREAKTHROUQNFVD5 BEST NUMBERS, FREE 
wrORMATfOH. PtRR*^ POJi 1 72L A WUflN, iLY. 13M1 
BflDADCASRHa Caraertl Liart How. Frwr DcUilil ARP. 
P.O. Bax 9531 . Withira KS 67277-050 s 
ADVERTISE FREE *i 51.300 ^M^r*flrpedtwte 
*5.95. Directory, Bo* 14107 QA, AckUh, MS 30235 
WE BUY NEWSPAPER CLIPPING* OH WeekAng Are 
nuunconHinte to H-00 iedh. ItovetHJfts • fi.M) 

Clippie Bbj 491 -P2, Gilrtvilie, TciuHj 7653* 

[Certhmed pa neartgegel 
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MomMAon ommNns 

iContinued! from precadliig page) 

BLACKJACK ■tetryehtol ^rtrphhrt If jfau wurtE fa wfcn, 
M*id JlftOO with stamped 9eir-B(fclr*te*d envelope Iff. N.9. t 
140 E list Bl . 1-B, K.Y.Q., IM.Y. t«Mfi 



EXPERT RiwbU tot Opportunity Qftefa Follow Hte 
Adriba;Mf&ch Frte EaC^ 0*»ite NUfUH MribAn. 
Boc SSI , SWritert. PA 15a^ 



HAKEUPtOS7MN£ja^lt«iM>ICOJmf^ GUOE, 

ft, Northweal Putting, 1*» HW G^man R-ftjiev&rd, Suite 
Si^PMIk toiquatt. WA 9#0?7 

EARN tSOC a day at hom« easily H * m f sddraesrd 
stamped en^wfl Phtifa Cuwn »? Gfais*r Si. 
Manchester. N-M. 03102 



make money with mkrocomputers - t® ways, 

HMv i*K'*ddTO*d «intp*d «*lOp* . 3177 

C«tt#iwy. SpdfWtW. OP 97477 



ADVERTISE Free lnS07UiQBJm.$S.® Directory. Bo* 
llN. Atlanta. Gn^<i W3D> 

HOW TO HAKE HONEY THROUGH CLASSIFIED Afr- 
VblTlSML BooWet ahowe pay mow to start yow own be p- 
nw with Clashed Adved^rg ONLY $1.® FOR BOOK- 
LET — {$2® coupon fafund&tte wirh linn enter i S-5. 

GTOMOVrtCZ. POPULAR UECHAHtCSCLASSFlED, DEFT 
SG, 3® W. S5TH STREET. KW YQRK, NY 10*19. 



MAixmmoprafriuNmn 



HLUOHAJHE Mailorder Expert fievealH Moiwy-Mafeing 
Secrete, Free. a«cr£i »0 hour CMMfle: Mat Pqwto. No. 
Hoflywood. California SrfiCB. 



MU>® yearly Silling brformatton &y Catalog Catalog 
t2ffl Success, to 461, Louts* TA 774S& 




AMMALS 



GUARANTEED INCOME Raise Chmch^iaa Send sm m 
fraPifadablet to. CMnchiiias, Dept 6 . ftle 1 . Res; 
Wilcox. A£ MM 



BAIDIWi 



BALDING WADS NEED MY FREE ADVICE, P recovery 
Sjm 01S313. Longwood, PL 327314313 



OFRtflfftfSrTOMl 



FUTURE AGE RELKWOM: belief* Bfi d p r acilOB& Ol Coic- 
rwBte going to 34ar&l Witte. FAR. Mechanics. ©ooc 267. 
Goldendeie. W* 9600 

FREE PWYACY CATALOG. Cash income opporluniiiea. 
Hiding B&Mti Sacral l<w*s. he* Ktenhty Eton. Ba* B41&- 
PC, Fountain Valley, GAWTIG. 

HOW To SubstnnaaSfy Reduce Ybyr Modasps ms^rnSt 
170,000+ Ffw'MwN 307^40-3*^1 MortflW 
totett. to 3S&-P, NMWrtMA. MO 2*74 



ASSEMBLE ELECTOWCS Cm white you kwrn We 
supply componente Payment sent I Send selFaddrMMd 
ftpmppd ffhAfap* PC P^Ori**, P0- to 25404*. 
HMAuy Part:. CA 91310. 

IV LOVER? r7 Dal aP cable ctBhniiV Recording ^ 
snnpla £l§* ® 7-2624 

STILL tmohArtg, qylS nowl ¥& inte A«n£t 13.® to. No 
Smoh*. &9D5-D CMfk BdL Suits 133 r PwUlBA, CA OS/96S 

UFE SAVING GfTSl Hh^i ^uarty Contoma In "mutch- 
boefc ' 1 ahrte OtKrwL im=rioiki*»bl* 6forS7.SS, 13 far It 356 
ptull.K shipping. TIM. 7H7 Wtatahto Art., Jww* City, NJ 
STM. 



ERASE TAXES- REVOLUTIONARY New tfaport ca n help 
fa ilirTHTufa faHB and Ea^eyou hwi M - * tax hunkn Ffappri 
J49&. CEMTAUR- P-O^ to DwIIb. TX 7&206 




GOVERNMENT SURPLUS FROM II Ifart* Sam has I 
teHion ££ xn surplus goods fa »H or give away. Purchase 
dtmdtv horn gtw't tfau U.S. mail. Boats, cari, plane®, 
*techbhl». OUfa» r supply., etc fdr Guide call t- 

90*333^1® Bil. S-41 

DFUQ RAD SECURES! Buy din Lhoap. Can, hduaaa. 
boali^, compute** lumfiure. Wyu* SefeKfres., Bom -43®A 

WW* CbHnfcC*Bl®l. 

iiA RC OTtCS SElZUnC 1 . Ailfaa Ekiitg . CcmvfTuS' 

*n . Stereos . . tftous&nra more! BUY CWtECT FROM 
GOVERMMERTI Nalionw-to Oi melody '—55.® &w&ai 
Ro» iSWALL Wesh-^fan. DC 20C® 

QDVEFWMEHT SEIZED. 'SURPLUS VEHICLES Frurr 
iim.ra Amazing, Recorded Massage 24 Hour Hotline 1 6lB- 
4^2429y 61 jG! EjdTOPn $02. 

MAKE, nwmay In gowm^nam sorpma, Send S3.® fa* 
dtfi>jkK] booLM. Ttwider,ti tend *a.Z2. Ftotien Rich* 
P.O. Boa 6404. FT Wdflll. Tl 7611& 



BORROW taoyno i Ofc*rhiClhL■ , Mvt Pur&m\ Kw imtwfi- 
nihrfyl Fr« <fe*C*UI WriDfr. MUHlrt. Bo* 1 SS^M. BAfaty Harhgr, 
FL34fl55 



BORROW BY MAIL. Get ISOD-iTS.ME (McKlf Nearly 
£»ry*naiOuaHliwl S»nd tar Free AiPirficatfan, MJP Industry, 
to 537. Brkif 4 #4Y iHtt4531. 

BORROW Aflf HlDUMTT Get Vhia'MailefCird! insla m 
leply. Sunns*, to; *23(. BefaiMpe. N¥ nyi4-®4? / Cil^ 
34^1 &i9 



FREE MOfiEYI Eaoomo.ooo Uiveaway Grant* Nemr 
ffapay Detent Si ®. (MmMtal iaklai to SDfjtFMiO. 
&efnlr, 0 Jp. f terito 



BORROW S5aD-5l®,®D SfT% eJtpible. Fcee stthcaltsh 
Globe*. 24AT HedM^w Rd.. G*ewi^Miro. ttG 274® 

BORROW $5® - ^40,™ on $igoAiuiei 9-7% Ellgd^ 
Any ^untose'! Free Apfrifaetion : Uniteei.. Bo* 7627 M. Long 
6mc*.CA«B0T __ _ 

DEAL ERECTLY: Chiik 5-ignMure LOdw. Cmsdil Cards 
ItEtuad NaUomwMa! Oomimon, Bok 25622 -FM, -RieUfadtol, 
VAK3235 



WKY Prnefamt? frm 6 e*t dwCntoi Icim?. C»h. 
tovnnwnt Or*nts. gpier f¥*W* fa .n^vfaLL^i 

Wrhe AaaottatoarAX to 9006, Baldwin, New Yoe* 1 1 51fr 
»CB 



PAYDAY LOAMS ■ Uwl hefwi ctackrng apcburt C»h Hcrw 
74®44$-069C 



BGftftOW 550,®* "Faarl; ' Any Purpose Guaranteed 
Capital, Box StiimPtt. Chartaftt, NC 2fi» 

VISA! MASTERCARD I D^ita Peti Cridrt Experp&nce! 
' Mifdnty al Appifaante Agpqviwb" Apply To4-Rea 1^500- 
SBft-SflS I. ExtanVon 1 & isauer New Era Bank Soiwset. NJ 

BORROW I»0-540.0(H! Owemlght." On 5*goarure Keep 
indel-n-rbMy! Action, Boh 54 99- A. Diamond Bar. CA 91765 

FEDERAL Loans For gmsll Business New AxaH. |SDG) 727- 
D?5a far detalle 

15090 Credit! Ns Credit &we *1 Not irrrom%a 1 ioin Actual 
Credit t&m 

VtSAMASTERCABO. NOSAVINCSflCQiUMO. Omits fa 

54030.® Busing Id wifi fa P**DfSfiJ fa*A4 fa 

540,000 B HfJ tradH Ofi 1-904-221-7139 24 hour* 

HSTANT CREDfT 15000 — HO CREDIT CHECKS NO 
BANK DEPOSITS, CATALOG 5H0FPWG FSD GOLD CARD 
HQMB IW 

C*Si C«H AJ7T$ AV ^ jtSl. £ far fnndMwf nr Niwer 
Rnp^y" 401 epurteiippik^lpn iR*U^cUCin e— 53: rx? . 
FundsMrcr to 191D7-AM. WaahingLPr-, DC M036. 

BORROW JSOfrSIffl.MM' Irr mediately " Qn i^r^rurt 
Free App££dtton-. Credir-SD, to 1021, Sp^ TX F?m 

pgmgw J50,tXJ0 ' pwrwgtvt ■ Any purpose Keep *ndff*h 
nitely! Free ?tepprt! Succe«. Box 19739- AM indL*nepc4«fi. #4 
Wi9 

EASY Lfaney. Lijjn*, Qr^rn, Cfadh Ctid®. G^fart»nt 
Money. i-3CB-62E-E9Ci2. CHiton* 1 -6*5-554-4 150. 

NEED MONEY? Wbm E^/IK? i^pp. Wb ifan cfadit 
tYstA. collaierfll c* to-signera needed. Fur itaLiun 
write : BOCT, 11 D? Crawtdfa Road. Sielesvllle, N.C. 2B677 

EAZY LOANS S50D-J60 000 Feat Apprcxai, Uneimpfafed. 
bed 1 cmdM iwkdn* Dvwtf; hour?) 

BORROW H® ■ lt®000l fS? tofhtentiMI fltpndete. 
to 2S027S, Plana, TK 75026- 1314;. 596^615 



KUSONAL 



COLLEGE DEGREES, High tore* Dipfar™. Authwitit 
kwkhg wyfilty. Free Calafag. Depi. FM-tlS, MatiunaJ 
Certificate, 2ii3$dn Avenue, mw Yen. 1<B1 0. (7iB> 766-6803 
{24 Hourii 



HIMAWGiPTWff 



FREE I REMAILERS (JST, AGENTS NEEDED PS. to 

29656. £an Antame, TX 7S229 



CONFIDEKTULRiffiailing. Fkfaeivihg. FarwurdiJig Wnir 
UHtfid RMftellMa, to 1Z15JL Bwteriek, CA 95505 

SECURITY, Contt dentlally. Detsifs. Cdnaum® 

WamKHlH, 5333 Fashlc #508, StdCinon, CA 95307 

CONFIDENTIAL fi fi m pi ling ServiH Lerge hsl ot Fie- 
maj ki^ Agenu rweded. Flea dtnuihl . CCR, P.Q Bdk 21870. 
Gurstin, NV 69712 



WKBlA«OU5 



BLANK PHOTO ID CARDS | l=^inalKfl, 5 ft* ¥10.®. 5 Irw- 
ftirffi Certsftettet. MaVe on an> fypewnCer-ewrythlng fair- 
DJ^hed CfaQd tJ^rywhere, Mdn*ytw,.-k OTPmPfaO CafairiflJ 
Puhltahng:. 3371. B26 Emertur.. d*c*F5nviSe Ft, 32307 
Ifafitt C Q.D. fCil 24 HfS| 1-BH-3951744. 

VACUUM CLEANERS Diacour .1 ^rices' New Rainbow 
SS6-H. KJrhy. Filler Quwm. TiLStir. PAmwrviL ffatw4s: 
A0C VKuym WSiTJ#™*, 6730 BurtNt-PW, Ajy«3ih. TfiW* 
7B757, (5121459-7643 



LHWTED OFFEVH FABULOUS CAROUSEL HORSES RE- 
PRODUCnOHS. Giant 4W k 3^' Well w p#MM (not 
Includeift Bleck. While. Bntwm. siou paint datMImg with 
lliuetraikfae $ffl 9i piue ffat^ii. Cb«Jt v pnone^fdf* 

FibergieeeCofM»pl3.. P O Box «ft. fadepeftdtnoe. ICY 4fQ61 




BUYING Tung w 'Cwfrhte. PneoM M*r«1eH0^1-49i4 
Ohfa 2 1fr53i *m COMM. 



FHANGAL 



DEBTS? BILLS? BAD CREDCTT Ho problem? Well help 
now Ap pi ical i (Kis &c cofrt ed 1 o S50.000. Net i iob^ compaany 
Free wAoithm bait |2®J ¥79-1400 or write; TCAC, dept 
PM, 400 CBntarjP Pert Sou* 4N17. tohmghipri, Alwitte 
3&Z2B. 



GOLD CREDIT CARD GUARANTEED APPROVAL NO 
BANK DEPOSIT NECESSARY. CATALOG SHOPPING. U&A 
GOLD CARO I4®4l*m4 



NEED CREffTT Wta-K B «a ydu* e ©.GW chxw card 
uagerdhsaS pi prAditt hL$fafV. bton np^.. «■ Orwlft pfa&tartil 
9S% guarantead fr'tgihfa. No fcto rtetoic faOtiifwJ No 

ciddll theek Fm* difailiL 3D4-776n5fl71 Ext. PC216 34 
Haura, 



LOAMS.. CREDfT and CARDS! Gel HMultS, ChoCAly »d 
fceailY .Any amount, any reeson. AH BHgibte. Gueranteed— 
We OeilYir; MonsyExpreM. 4SJ1 Campua I'SaSHM. Irvine, 
CA I371S. 34 hrr f7i4> 4742192 



REP AH yduf CREDfT RAT*4G1_ Plvrt Hit your Dm* fa 
frSdtm with ttehf . FREE DfTAiJL wrifa: Crartt, ?04d 
Duck Lava. WhnMmji, Ml 49461-3719 



SCHOLARSHIP QAAHT9 U,0tiG OOO.COD evwlaUe coL 
fag#, ijiharj gueientwd wufaee 1 1 ® rnfarmetion appihre?- 
cfan. FACT, P O, to 4U-P. Form. NJ, Q66U4413 



REPAIR YCMT CREDIT RATHGI PIlh fit /our bwA 
with Cfadi 1 ! sRfrr T mu dTifitj write: Raven PUbtaiwnfl. 
P.q to 16496, P^. m Sfal CtegO, CA SZtlft 

UNSECURED PAAgnAI L0*« fa JSaCO&toiftett l^il 
Id ilW.COD.™® 1301 ^ 369-5370 



MONEY AVAIuBLEl iu And 2 nd Mortgagee. Dualnaea 
Am# Pfaiwnei Loan#, 0#dH Cardi, Grirtte. RvgeiOt am 01 
Pwti CtedM Hi4faT f>ick Hi Due Wftfi Ibm Bfator Bufirm 
Bureau, Laneeaw PA We Want Your Bueincaa. 717-531- 
1COS, Ext. 1 M 



CREDfT PROBLEMS! Fix man! youmff I Gel tar». cradle 
C*rd* arid 100 tfadl fating. Ft*e irrfo fateaerwe, to Ttftm. 
tonnwuL. OH 44030 



COMPUTER EriU Bad CrtdiE Free kHtendy. Ffat DoteilS . 
Gold (PV|. 1335G VanluiA, tormen Oakt, CA 91423 



PEAAMGAHS 



HUGE SAVINGS ElfrtifMfa DbMw Mariiuge Fn* TrtiL 
BaiEerm Ymoteeala. Tenm Arranged. Call Toll Fite 1-fCCK 
3& I213i Or Wfrie: Uoyde-PMC. Hotiftof d, IL 51 1 10 



FREE HEAAHG AC CATALOG- Save by vnalE WWte 

''M^lnleytB^^e^s ,, . SSOCPM-t Linpdbn. Sopulvwle. CaJUbmia 
91W 



NAME BRANDS dintcl fa you at pudl atiw whokwahi 
cool. Full rat: Lory waffenty. Wrue. Earlab, PO. Bba 1300. 
kflgeratown. MD2 i74l 



iCPglQBWgniY 



"EXFenMBTIEHS r LABORATORY CHEMICALS - 
GLASSWARE, Catalogue $T 50. EateblKtKd 1053 
HAG WOW LABORATORIES, 1302 WeMungton, 
HAMTOWOC, WmOHSH S4S2& 



FOR S&wiiirie Celafague $ 2 .®. 4£?1 S. WHtmnrMand^ 
Gelt®, TX 7S25? 




SKY MAPS your date, tocatron $4.95 info $ 1 . 00 . Zirtnwn 
60i N. ValNf. Burberift. C4 *1505 



SPGCMLSBTWS5 



INFORMATION On anyrhing Ferguann Raaeareti 
SpadalnEx, 60-15 Wndaide. Woodakfa, New t w v 1 1377 



wuu 



BEST HERB CATALOG AHYYmEREI Free Samptea ! s*ad 
II to Mart?. tofa Swnd, PhfadMvhk, 1&123, 



l-EALTH # VTTAMrO 



FORGET SURGERY - na-ry fa get rfa of SfaTteC* 
u kflrt, chfarik headSdhtrt, ragulnm digestion . pfawfawt reid 
ireal heart d-seawe Dtriaile S10 Frugar, 20 Fencrafil, 
rfati 3 Td Owfwc Canada HSH i Zb 



1 IS POPULAR MECHANICS 



{Oondnuart or next peg#) 













































Popular Mechanics 



234 Wtft 57th tlwt, N«w York, N.Y. 10019 
GImiHM Adwltalnt (212} 648-3147 



Ordw 

Form 

m 



DEADLINE FOR ADS: Copy ^nd paymsnl must batofeylhesthdayofihearid pwecSrig month let frw issue in 
mrtifch the ad i® to ww. See HfewJ of Ctowfed Section. 

HOW TO COUNT WORDS: Nfejmt an d adtYeaa mwrt be UfAtfad m aajtfrig the nurtwr of words r Y»A ad. Each ton 
W w rubber u»d counts os. \ wnf: JJ. Smith, 524 Wwi 57m Str-wt, New 1 4 y 1L New Ybrk 10GT9; 9 WORDS. 
Zip omk& are rtf counted, f^ns #: 2 WORDS, Symbols usad as toys are ctwged tor City or stete count as l 
ncft; Now EhramcK Now Jarsay. 2 WORDS. AUtwvHbons such as C O D.. P.O.S., fl.P M,, U.S A, P.0 , £*7. 
16mti are counted as 1 word. |P.O. Sen 392 counted as 3 wortks) tttabaw'& htemafanal UnabrkJ^d Dictionary 
wfl be Load as olm authority br spefeig, cdmpoLnd words, hyphenariore. abbravirims, ote Please make checks p^- 
afcte to POWLAR MECHAMCS- 



ONy $98,50 for 10 word mN^mum 

JS 65 eaefa BdcMhjn^ word 

BOLD FACE CAPS add 
$1 per word 

|Hrtl Wm: N& Chaip For Bold F*h| 
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YOUR NAME 

FIRM (NAME IN AD) 
YOUR ADORESS _ 

CITY 

OATES 



(PLEASE PRINT) 



PHONE; 



STATE 



ZIP 



YOUR SIGNATURE , _ 

(PLEASE PRINT OR TYPE COPY * FOR ADDITION fit WORDS ATTACH SEPARATE SHEET) 



ttAI!H. WIAMM S 

Triwt {pending m ,> a 

SAT gotKRnn to ciqwtlH 1 Pntwn i*ay to stop eniohinq 
Send WAS to: M^Us Emerensw, 6M5 Fef?wre#k Ptew. 
F*y«tt»riln, h.c. am 4 

WQflNOjOT>MG 



worn CLOTHES SAVE i&h shin* panto- ravenrta. Free 
loWer wre*: Gejre. 40CH Ewt Tilt Siren Dwri. PM-1. 
ClnUnd. Ohio 44106 




OEEMWU9EB - Redwood 1 F l berglM* Sits, HobbyCani- 
nwrtaf elm Fre* Brochure Gallic Areh GrearfiOAtwa, 
Pgi 13M-PM. Mobile. *l 3mifljn!NP4) 




SEOJS, Free Mflftft* end price Hit *1 evergreen seeds. 
Wautoatu Seed Company. F.O. Box <320 ffliukaeha. W 1 
S3187 



iwmcocwiaEfc. 

COOKE LOVERS C A eoflechon of daltetdifl, wry to nuke, 
oto r«hkmed cookia recipe* $4 GO to Grate Lovers. W 
Swnn VteyAto 8U Ste 30i . HonoMu, Hi *4413 

OBJCWUS MpeiyFNw*n. 

225 EhodK Hoed, Ouuvllle, TH 37043 

OATBRAH HUFFH3, Beet EY 4 f. Recipes *3® 5A5-E. 
Cftif 121 Catherine Street., Arthur. QnWo tianau 
NOG I AO 



S TEXAS STYLE. CHILI RECIPES send S3 00 And BASE to; 
PJQ, Bob W0T31. Mirtgton. T*« W 7600*1 

QfUmA'S HQV HADE CWJ recipe. MUOOUW1 
Send <2JB S &ASE la fr.fli Bax Allow, M 54720 
D&J&OuS Horn* Meda Clem Chowder ftaeipee 13.00. 
SaSE. Bon FI, Br»dwtv, N J waue 

HEALTHS MJTH1I0US DCSStm RCOFL9 tw ctkR 
cpnolre. ice tiwrq; rr«iioq* pie pN 

littrToa, puddings W* n K»9 40 -rtcip« - Senfl end 

SASE - Fobfl'e K ytolrwi. 29 irenui Rd , MerxFhtnu 



TWENTY SECRETS to PHZEWVHW3 CHU BooUat 
SS/Ofr Ftoaiwy. Bet tfiS-M. Coreer Breofc. tflto A&tMT 



CHgcoUkTE PUDDHG CAKE maps tJeluJlpUs. «4*y to 
mek*, no Wing, f 1 00 plus 25* r&mga Tttore*fir Anttn^y, 
Boa 307, Seyvilift, Wf t17B2 



AUTHDfTK CAJUH RECte€S, AS 00 povtpgid J A E Seles 
COflWy, OWL 101. PO Ban 741 K. LA 7TO3 



FAKT A5T1C dmssrta. Over &0^p*O*J rWipW- 5*nd 13 00 
eoif £A3E. BOA 234, AJ^na, WE 69301 



HARP TO W OWITAL REOW tOOd Mtftn. 
£1650 UnrW, MtNM. W1 Mflfi 



FBK GSVEAWATHQHE BREW RlCKSoOdT«liiig.» 
PtoOl Gtrtfl by Wnn -pro* I Orgenfc?w b>#i For recipe And silt 
edJtodi sumped envdope. Shipping ft hendllng send 13.75 
ha: AAAA CantinenlaJ Services, f ree. CM Gome®, Eaft.. 3000 
E Tlh St. St. Pawl, MM ffitOfr 



TEHAUTHE3KTKMWAAHR£Wt^SendJ5 0WL5ASE 
SumiHne Erilepnaes, 15072 i, Mimlwipp Am* , Suits 519. 
Ann CD HD1-2 



THE ULTIMATE CASU&E SAIAC B 00 Select 1 » 

MiSCullddt, KWIU. SHL OnedA SK^IO 






&EERMAK1W1, wifmaklng tatajog wtlh B.D0 to uw 
pone. 12® ConflniM**i, Bcmt fttyfcwve Beach. 

Fiprtpe, S1 15 



0CERMAKER5 OMLYf FREE CalalcvNwsletter 
W1iU«p *. So* $195*^ Sen L«ndr a , CA B*S7T 



BEER, WlhE make your own. Free calatog, quality bup- 
pJtee. enwiiarit r«t Bwr * Win* Hobby, 180 Mmw 

Botten SbHt Wobum. M*n. P1601 14U4E344S 



WWMAKERS - BEEWAKEW Free lltoalrB 1 «l C rtMoa 
- F«ai gwwc* - urge SatecilM ■ Vi*fcTJeirt*f^ef d ■ Bf- 
0242 - Kraus, Box 73SD-L. Independence, M^ute 64053. 



FREE CATALOGS CHEAT PHCE3I FAST BEHVKXI 
SE&AfiTtAH HEWEAS SUPPLY. I-H&TH^UDB, 



WMEllAKEfC — Beeirnske^ f ree CaiaJog. Low Prices 
Free Recipe*. Opuar-U. Box 33M5. Seattle. WA 90m 



FTVEE BEERMAKWa BOOK ‘ Cetstog. F «mt Equipment. 

Ingpw*vnt. Fasi Bmvk* 919^4277. VI, 

Ctilpal Mitt HC 2751 4 



HOKMADE HOLIDAY UOUEURS + Free CttoCulMi 
Liqueur Deuerl Heope 13.00. M^ilyn's Piece, 7903 Belle 
Brag. Fair Haven. Mich 45023 



REFERENCE Gu4b Book tor meking your own. Beei, 
W<np Liqueur. Cordials S10.D0. DA Entorpneee. 13003- * IB 
St, Fhowilx, VwonaflME 



ST AftT BflEWCFiY.WEW we. CompfahenstY* rererenc* 
guida E^ulpnwnt IWulMtieM. hoik **p^lm. ItJtmuiat, 
price* send (3 oq to- Srtoto S«H*c™n, PO& A413T. 
ColufflbuS, OH 43204 



FREE bMr-'wine catalog! CroaMIre, Bax 5390, 
Sonwsvilte. CT 06072 



WWEMAKER9- - BEERHAKER9: FREE ILLISTTUTEO 
CATALOG Of SUffUE^ SEMFLEX BOl T1476K. 
HMHEAPOLISl, 4WHE90TA WH 



moatialaiiiaahdme 

monctiON 



ItUH cen buy you Eh* worlds finosl aacjurity lock kac 
homes and opts. Send 912.95 pJus S2 jM lof Srtt Ueney beck 
gus.r*nh» it not Htattsked Ed^nen Entarensea. 509 Park 
Am*., Sin Jos*. GA BUG 



■WTALL own ietunrty *j*tarn y*mg R»dto Sh«A pMtl 
5-^it4# teStn u B M 15.55. ? MS CWMMidltenK Dept.A. 
P 0 Boh 1 T4a. Buokioon. ME 9*416 



STOP THE RAPffiTI Rndtwrl Mvgg*f' Cpj ywr 
SOHAL HJRQULAH ALAP0I whiM waJhinq. cto 111 95. 
postpild OUARAKTEED1 J A 9 Sshrt Obtope^y, Dept. 101 
PO Box 74162, Mitelri*. LA FW33 



JWftHjlWlW I1Y 
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WORTH WRITING FOR 



677Tft£ATYOUH0ECK 

Two brochures from Wdintan-& Dec* Care Products 1 
' Treat you r eteck to a tonge r rile’ 1 and 1 Treat youf deck 
lo the rich warmth of naluraJ wood 1 r * show haw to is- 
stone and protect pressure-treated and natural wood 
Iromttte harmful effect of water. Free 

676 TOWING A HITCH GUIDE 

Choosing the right hitch tor your low vehicle is easy 
with the LMHaui# Select A Hitch Goide. This packet 
guidu is filled with helpful information m howto select 
the correct hitch and lowing p^c^age For pu r vehicle 
and towing needs Free 

679 INFLATABLE BOATS 

Zodiac intakes presorts its new 1990 line or yacht 
tenders, spo rib oats, and rigid hulled Inf lalabfes 
Chouse one hi meet your boating needs, Fib broctiure 
and name of local dealer 

m PLIERS PLUS 

Three adjustable sockets that replace 39 individual 
sockets are featured in CHANNELLOCK's^colprcaU- 
log. Also included, are CHANNELLQGK's original 
tongue and groove ptrers and a complete lined stand- 
aid pliers, and other hand loots Free 

6*1 FOR THE HOME LEARNER 

The new Homeworks by Heathkit catalog features 
world famous homestudy courses and hands-on 
trainers tor the ho™? learner Basic: electronics* swni- 
ccnd u dor devices, m icropm cess mg and more. for 
^h training and personal enrichment. . ala pace you 
sdyfiureclf and tailor to your needs, Free catatof 

682 RADIO CONTROLLED MODELS 

The animate guide to radtocwttiDlled airplanes, eats 
and boats in the 1990 Tower Hobbies Catalog. Over 
to, MG products Iran 300 manufaetorers are featured 
in die 266 pages of this reference guide to a very wal- 
ing and growing hobby. $3.00 

663 THINGS YOU NEVER NEW EXISTED 

And can’t possibly live without! Johnson Smith’s 96- 
page catalog offer? novelties, hobby and sports ship- 
ment* jokes, Ericks, science and electronic items. A 
wortd full arflantaatic wonders. Si 00 



564 HOUSEHOLD GUIDE 

1 ' Helpful Hints on Removal and Prevention of ftusf ' uf- 
fees solutions to problems associated with rust and 
corrosion- Also include fielptol htfto tor the best fe* 
soils when working with rust treatment prod unis. 
From LocliteCorp. Free 

685 HOME HEATING 

Kent's axdusive line of EPA certified wood healers are 
featured in four hill color brochures. The brochures to 
elude complete specifications, chans, diagrams of 
fireboss technology and efficiency information, end 
; show each stove in a variety of room settings. $1 . 00 

666 COLD FACT* ABOUT WINTER START* 

Winter Start# Isa new cold weather ollcondhipn^rde* 
i signed for easy engine sterling and Improved lubrica- 
< tion> in cold weather. Booklet gives details and 
laboratory lest results Free 

6*7 THE PROTECTION YOU NEED 

; Protect your home with AT&T's Security System 600Q, 
i custom designed for the rijht level of wireless pratoc- 
Hon for your family and property. The selt-mctotoed 
system Offers a variety of protection services, and is 
pr Dlessi Orillty installed . Free brochure 

666 AUDIO-VIDEO CATALOG 

For Ute csuafity-Donsciaus buyer. Here's a 72-page 
dto video tii-l&ch catalog, tfsfrom international Efefr 
tronic World with a 40-year reputation selling high 
quality electronics I0 the public is well is to dealers. 
A 0-hour shipping with five par servicing convenient to 
your home. Low prices. F m catalog 

669 hobbyist Catalog 

Edmund Scientific's 60-oaoe catalog contains over 
1,200 products, including telescopes, magnets, 
weather instruments. high-tech toys, solar equip- 
ment, liber oplNs and ideas for science-lair projects. 
Free 

690 HAIRPIECES - ALL STYLES 

Hairpieces from Bob Ellis. Left-hand part hairpi#G£S> 
afro, turfy, wavy r full wigs, pompadours, parties, 
plus anything else you need in hairpieces. Synthetic or 
human hair. Free brochure 



€61 AMAZING ULTRA-LIGHTWEIGHT OUTBOARDS 

Unique outboards weigh 52% toss than every other 
outboard in similar HP sizes. The new line of Cruis&'n 
Cany small HP outboa rd? are the lightest motors avail- 
able today and are priced up to hundreds of dollars 
less. F?ee brochure 

G92 QUICK CHARGING RECHARGEABLES 

Charge your rechargeable batteries twice as fast with 
the Eveready Quick Charging Rechargeable battery 
system. Rechargeable batteries are a convenient and 
economical way to power any device. Pamph let ex- 
plains how rechargeable^ will work for you, and- in- 
cludes a Si DO coupon on a rechargeable battery 
pur-chase. Free 

693 SPACE AGE LUBES 

Progressive Energy's brochure features automobile 
lubricants toal reduce engine temperature and f notion, 
thereby increasing H P and performance . AJ » wn rks in 
differentials, transmissions and gear boxes. Free 

694 LIFETIME FINISH 

Liquid Glass Enterprises, Inc. proudly announces 3 
new products — liquid Gtoss Pre-Cleaner, Connois- 
seur's Choice Ctoanei with Mink Oil and Wash Com 
cent rate— to complex to line of high tech appearance 
chemicals for automotive, marine, aircraft, and house- 
hold uses. 6-page color brochure, sample pack kH r 
and ordering intormahon. SI ,M 

696 POPULAR MECHANICS LATEST 
PLANS AND IDEA* CATALOG 

Hundreds of ideas to the do-it-yourseller. Plans for 
storage and mini-buildings, furniture, toys, hover* 
craft, outdoor furniture, juft about Everything. t?.M 

m FINISHING TOUCHES 

Tipi on Wood Finishing 30-page brochu re includes de- 
tails on beautifying and prolong new wood, pdus res- 
toreti ion techniques tor old wood. Many wood projects 
are outlined step-by-step, wfth over 5C photographs 
plus co to charts from Minwax Go. Free 

, 697 HAH D CRAFTED V-8 TQU RING CYCLE 

■ Cobra T rikes cycles am eq uip ped vrilfi a Chevy ¥-6 en- 
gine, an automatic transmission with reverse, and 
have seating lor three. They have quality engineering, 

. superior design , fine wn rkmanshi p and can be ordered 
in the popular Roadster or versatile Hardtop model 
with removable top. FuJlooto brochure $2.00 
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TOYOTA TRUCKS 



“It doesn’t take a 
mountain of money to 
get to be king of the hill.” 

Owners are fast discovering that the new 1990 
Toyota 4x4 Deluxe V6 is at I he pinnacle of afford- 
able performance. With the same advanced 3.0-liter 
powerpl am found in more expensive TOyota models, 
the Deluxe V6 puts 150 horses and ISO ft.-lbs. of 
torque at your command. Its lofty ground clearance 
and optional 31 X10.5R15 tires will move you con 
t idenily over rough, rocky terrain. But best of all is 
its heritage of Toyota dependability. So it doesn’t 
just start out affordable, it stays that way. 




“ Toyota, I love what you do forme.” 
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SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Liearr Disease, 
Emphysema, And May Complicate Pregnancy, 



RICH TASTE 
AT V 2 THE TAR 



5 mg, "tar", 0.4 mg. mcoline w. per cigareite bv FTC melhnd. 
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